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PROCEEDI NGS
(8:30 a.m)

DR. MASSIE: | want to wel cone everybody to the
80th neeting of the Cardi o-Renal Advisory Panel which we're
goi ng to have today.

Before getting started, let nme briefly just
i ntroduce the nmenbers of the commttee who are sitting from
nmy left to ny right: Dr. Dan Roden, Dr. Marvin Konstam
Dr. Cynthia Raehl, Dr. Mchael Wber, Dr. Lenuel Moye, Dr.
JoAnn Lindenfeld, our Secretary, Joan Standaert, Dr.

Di Marco, Dr. Rob Califf, Dr. Udho Thadani, and not yet but
to cone later, Dr. Cynthia Gines. Dr. Lipicky
representing the Division of Cardio-Renal Drugs is on the
far left, and | guess Dr. Tenple wll be joining us.

I n addi tion, we have several outside
consultants for today's neeting. Dr. Ralph D Agostino, who
will be a voting nenber as a special governnent enpl oyee,
as wll Dr. Jeffrey Borer, and Dr. Robert Cody is our
speci al consultant, but unfortunately not able to vote.

The first order of business is that we are open
for public coment. |If anybody has any comments, we'd be
happy to entertain themat this tine.

In the absence of public comment, we can

proceed wth our business. Joan Standaert is going to
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di scuss the waivers and potential conflicts of interest of
the commttee nmenbers.

M5. STANDAERT: The foll owm ng announcenent
addresses the issue of conflict of interest with regard to
this neeting and is nade a part of the record to preclude
even the appearance of such at this neeting.

Based on the submtted agenda for the neeting
and all financial interests reported by the commttee
participants, it has been determned that all interests in
firms regulated by the Center for Drug Eval uation and
Research present no potential for an appearance of a
conflict of interest at this neeting, with the foll ow ng
excepti ons.

I n accordance with 18 U. S.C. 208(b), ful
wai vers have been granted to Drs. Barry Massie, Lenuel
Moye, and Dr. Robert Califf, which permt themto
participate in all official matters concerning Posicor. 1In
addition, Dr. Dan Roden and Dr. Udho Thadani are excl uded
fromparticipating in all official matters concerning
Posi cor.

Further, in accordance with 18 U S. C
208(b)(3), a limted waiver has been granted to Dr. Udho
Thadani .

|"'msorry. |'mreading the wong announcenent .
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10
Well, I'll start over again. Sorry, excuse ne. W'Ill do
t hat again tonorrow.

This is the announcenent for February 27th,
1997. The foll ow ng announcenent addresses the issue of
conflict of interest with regard to this neeting and is
made a part of the record to preclude even the appearance
of such at this neeting.

Based on the submtted agenda for the neeting
and all financial interests reported by the commttee
participants, it has been determned that all interests in
firms regul ated by the Center for Drug Eval uation and
Research present no potential for an appearance of a
conflict of interest at this neeting, with the foll ow ng
excepti ons.

In accordance with 18 U S.C. 208(b)(3) ful
wai vers have been granted to Drs. JoAnn Lindenfeld, Lenuel
Moye, Marvin Konstam and Dr. Dan Roden, which permt them
to participate in all official matters concerning BiD|.
In addition, Dr. Robert Califf is excluded from
participating in all official matters concerning BiD|.
Further, in accordance with 18 U . S.C. 208(b)(3), a waiver
has been granted to Dr. Marvin Konstam which permts him
to participate in all official matters concerning Coreg.

However, Drs. Barry Massie, JoAnn Lindenfeld,
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11
and Dr. Udho Thadani are excluded fromparticipating in al
official matters regardi ng Coreg.

Copi es of the waiver statenents may be obtai ned
by submtting a witten request to the agency's Freedom of
Information O fice, Room 12A-30 of the Parkl awn Buil di ng.

W would also like to disclose for the record
that Dr. Robert Califf and his enployer, the Duke
Uni versity Medical Center, have interests which do not
constitute a financial interest within the neaning of 18
U S.C 208(a), but which could create the appearance of a
conflict.

The agency has determ ned that notw thstandi ng
t hese invol venents, that the interest of the governnment in
Dr. Califf's participation outweighs the concern that the
integrity of the agency's prograns and operations nmay be
questioned. Therefore, Dr. Califf may participate in al
official matters concerni ng Coreg.

Wth respect to FDA's invited guest expert, Dr.
Robert J. Cody has reported interests which we believe
shoul d be nade public to allow the participants to
objectively evaluate his comments. Dr. Cody would like to
di scl ose that he has conducted clinical trials and
consulted for SmthKline Beecham Merck, and Zeneca. He

has al so given presentati ons which were sponsored by
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Sm t hKl i ne Beecham and Mer ck

In the event that the discussions involve any
ot her products or firns not already on the agenda for which
an FDA participant has a financial interest, the
participants are aware of the need to exclude thensel ves
from such invol venent and their exclusion will be noted for
the record

Wth respect to all other participants, we ask
in the interest of fairness that they address any current
or previous financial involvenent with any firm whose
products they may wi sh to comrent upon.

That concl udes the statenent for February 27th,
1997.

DR. MASSI E: Thank you very nuch, Joan

Well, as is probably apparent to all the
menbers of this audience, as well as all the conmttee
menbers, we have a very full agenda today and I'mgoing to
do ny best to keep the first half on tine. In the interest
of trying to proceed snmoothly, |I'mgoing to ask the
commttee nenbers to try not to interrupt the sponsor's
presentation m dstream because we wll allow a bl ock of
time for questions thereafter and I think that will allow
the information to fl ow nore snoothly.

So, | guess we are ready for the presentation
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13
for BiDi |, NDA 20-727.

DR. ORLANDI: Dr. Massie, nenbers of the
commttee, Dr. Lipicky, |adies and gentlenen, good norning.

W are here today to present you BiD |l for the
treatment of congestive heart failure. BiDI is a
formul ati on of two drugs you are very famliar wth,
hydr al azi ne and i sosorbide dinitrate.

Qur application is based on two | andmark
clinical trials conducted in the 80s by the Veterans
Adm ni stration, the V-HeFT | and V-HeFT |l studies. Based
on the results of these studies, we propose that BiDl is
useful in the treatnment of congestive heart failure as an
adjunct to digitalis and diuretics. It is our opinion also
that it's nost appropriate the use of this fornulation in
patients that are not taking ACE inhibitors, which have
becone al so part of standard therapy.

Dr. Jay Cohn, who led the V-HeFT trials effort,
will provide a historical overview of the trials. M. Joe
Quinn will then address specific statistical issues that
have been raised by the agency. And Dr. Cohn will also
concl ude our presentation with a brief summary of the
findi ngs.

| just wanted to nention briefly that we have a

nunber of consultants in the audi ence to address any
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specific question that the conmttee nay have. This |ist
i ncludes Dr. Lloyd Fisher, who conducted a re-anal ysis of
the V-HeFT trials, Dr. Ui Elkayam Dr. Krik Adanms, Dr. Ho-
Leung Fung, and Dr. Al an Forrest.

Dr. Cohn?

DR. COHN. Thank you very nuch, Cesare, and I'd
like to express ny appreciation to the FDA and to the
commttee for giving ne the opportunity to reviewwth you
the trials that we initiated really al nost 20 years ago
with the planning of the first V-HeFT trial, the
vasodi | ator heart failure trials, which have continued to
date, and the results of these first two trials will be the
basis for our discussion this norning.

What we would like to propose to you at the end
of this presentation is that there is a strong basis for
approval of BiD |l for heart failure and we woul d propose
that this be based on a survival benefit for BiD| as
conpared to placebo, on the basis of a strong trend from
proved exercise tol erance versus both placebo and versus
Enal april in these two trials, on the basis of a sustained
increase in ejection fraction that we believe not only
confirms the mechani sm of action of this drug conbi nation
but also confirnms that there is a long-termeffect of this

drug conbi nati on.
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Thi s conbi nation of therapy has a well
established rationale and an even better rational e today
than at the tine these studies were initiated, and we'll go
into that in the course of this presentation

The safety of this drug conbination of these
two | ong-used agents is well established.

This conbination is already w dely recomrended
as a treatnent option in essentially all of the treatnent
gui del i nes that have been published in the |last few years.

And the approval of this conbination is
required to provide prescribing information to physicians
who have been told to use this drug conbi nation

Now t hen, hydral azine and isosorbide dinitrate
were first used in conbination. W did this, and Joe
Franci osa, who worked with ne at that tine, is in the
audi ence here today. W did this on the basis of the
potency of this conbination as a vasodilator, and the
dramatic acute henmodynam c effect that this drug
conbi nati on produced.

At that time we predicted that this favorable
henmodynam ¢ effect mght be translated into a | ong-term
benefit but there were no long-termdata available in order
to determine that. V-HeFT, then, was organi zed as a

| andmark heart failure study, the first nortality trial
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undertaken in heart failure, with a goal to assess | ong-
termefficacy of this vasodilator therapy added to
conventional therapy, which at that tine was digitalis and
diuretics. ACE inhibitors had not been devel oped at that
time.

And it was possible, of course, at that tinme to
i ncl ude a pl acebo group because there was no other
effective therapy, and this provided the first and, | nust
say, the only data that will exist either now or in the
future of digitalis-diuretic therapy with placebo added in
| ong-term therapy of heart failure.

We woul d suggest that the inpact of the
findings of V-HeFT are that there is now denonstrated
efficacy of chronic therapy, and this was indeed the first
t herapy which was denonstrated to be effective, and it has
provi ded a new treatnent option for the managenent of the
patient wth heart failure, which has already been accepted
by nost guideline conmttees.

Well, V-HeFT | was a trial assessing
vasodi |l ator therapy in long-termtherapy conpared to
pl acebo, added to, as | pointed out, digoxin and diuretic
t herapy for patients with heart failure. The two
vasodi | ator reginmens that were enployed in this study were

t he hydral azi ne i sosorbide dinitrate conbination, and an
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alternate vasodilator, Prazosin, which had a rather simlar
hemodynam ¢ effect in this patient popul ati on when given
acutely.

The conparison of the survival tinmes between
the placebo arm and the vasodilator arns was proposed to
use a one-sided hypothesis because there was no reason at
that point to consider any adverse effect of this therapy.
The question was, is the therapy effective. So, it was a

one-si ded hypothesis, and therefore one-sided tests were

pr oposed.

V-HeFT Il was initiated after the conpletion of
V-HeFT |, and it was undertaken to determ ne whether the
effective armin V-HeFT |, that is the hydral azi ne-

i sosorbide dinitrate arm had an effect conparable or
different fromthat of Enalapril, which at that point in
time had al ready been evaluated for short-termtherapy of
heart failure and it appeared to be effective. These drugs
then were added to pre-existing conventional therapy of

di goxin and diuretic.

No placebo armwas included in V-HeFT 11
because it was felt by the planning commttee that it was
unet hical after the results of V-HeFT | to have a pl acebo-
treated group for long-termtherapy. And since it was not

known which of the two treatnent arns would be nore
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beneficial, it was a two-sided hypothesis and two-sided
tests that were enpl oyed.

Now, these trials that 1'mgoing to tell you
about were both random zed, doubl e-blinded. One was
pl acebo-controll ed, the other had a positive control. Al
patients were followed for at |east 6 nonths after
random zation into the trial, and the survival status was
confirmed in all patients at the planned date of conpletion
of the trial. Both of these trials were planned to be
conpleted at a specific date, and that date was indeed
utilized in termnation of the trial.

The inclusion criteria were all males. The
studies were all performed in Veterans Affairs hospitals.
They were nmal es between the ages of 18 and 75. They had a
history of heart failure, with l[imtation of exercise
tol erance for at least 3 nonths prior to screening. They
all remained synptomatic, despite the use of digoxin and
diuretics, and they had objective neasurenents that nade
themeligible. That is, there was cardiac dysfunction, as
defined by either an enl arged heart on chest x-ray, greater
than .55 cardiothoracic ratio, or a radionuclide ejection
fraction of |ess than 45 percent, or a dilated left
ventricle on echocardi ography with a left ventricul ar

i nternal dinension and diastole of greater than 2.7
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centineters per neter squared. These criteria were used in
both trials.

In addition, the patients were all subjected to
a bicycle ergoneter exercise test with neasurenment of gas
exchange. And they had to have a reduced peak oxygen
consunption less than 25 nl per kilogram per mnute to be
eligible for the trial.

The maj or endpoint in both trials was survival
time, and two rel ated endpoints were utilized. That is,
the overall survival, and of course the 2-year survival
O course, the reason for doing that is that if one foll ows
patients | ong enough, everyone will die and it was thought
t hat perhaps a 2-year endpoint mght be a nore sensitive
mar ker for a favorable effect of the therapy. So, these
were both proposed as anal yti cal endpoints.

Now, the survival tinme was proposed to be
carried out by the log-rank test, with the addition of a
Cox proportional hazards nodel, using baseline patient
characteristics as nodifiers for the Cox nodel

| will, in addition, talk to you abut two maj or
endpoints of the trial, secondary endpoints, at |east.

That is, changes in left ventricular ejection fraction and
changes in peak oxygen consunption, both of which are the

maj or determ nants of survival in this population. These
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two endpoints were selected by the FDA with its consultant
Ml ton Packer, and MIton is in the audience if there are
any questions about his selection of these two as two of
the criteria on which to adjust the nortality with the Cox
anal ysi s.

These, we all agree, are nmjor endpoints in the
managenent of heart failure, so that these two I will talk
to you about in sone detail. These were assessed by
repeated neasures analysis, and the t-test of change from
basel ine by individual visits was utilized for statistical
anal ysi s.

Well, these are the patient characteristics in
the two trials. | think you can see that the
characteristics in the two patient populations are quite
simlar. That is, the patients were sonewhere between 58
and 60 years old, a little older in V-HeFT II. The study
was obviously perfornmed later. The ejection fraction
ranged around 28 to 29 or 30 percent in both trials. The
cardiothoracic ratio exhibited an enlarged heart in both
studi es. The peak oxygen consunption averaged around 15 or
14 m per kilogram per mnute, and patients all had heart
failure for at least 2 or 3 years.

The majority of the patients were Caucasi an.

That is, about 70 percent of themin both trials, but there
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was a fairly sizeable nunber of African-Anericans in the
trial. W won't go into that, but we have nuch data
conparing the Caucasi an and African-Anerican responses.

This is the duration of heart failure, which
predom nantly was between 6 and 48 nonths. About 55
percent of the patients had coronary di sease as the
etiology of their heart failure, and about 45 percent had
what was thought to be non-ischem c cardi onyopat hy.

Now, this was the major endpoint of the trial,
which was to nonitor nortality, and | plot here the
di fferences between the placebo and the hydral azi ne-
i sosorbide dinitrate groups during the 4-plus years in
whi ch the patients were followed. You can see that at the
initiation there were 273 pl acebo patients and 186
hydr al azi ne-i sosorbide dinitrate patients. That was a
pl anned preference for placebo entrance because we had a
third treatnment arm which was Prazosin, which | don't have
plotted here. 1'll show you the survival curves, including
Prazosin, in a nonent. But this was an attenpt to have a
| arger pl acebo group so that we could have nore confidence
in the placebo arm

You can see at the end of 1 year, there had
been a 19.5 percent nortality in the placebo arm and a

12.1 percent nortality with HI1SDN, and that was a 38
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percent nortality reduction.

At the end of 2 years, the differences were 34
and 25.6 percent, or a 25 percent reduction. At 3 years
the reduction was at 23 percent, and by 4 years it was a
l[ittle under 10 percent. By 5 years, of course, the
nunbers becane very small. So, after 3 years we really
have very little power and obviously an instability of the
survival curves at that point in tine.

This indeed is a plot of the three survival
curves in V-HeFT I. HISDN in yellow at the top show ng
that there is a clear reduced nortality or inproved
survival in this treatnment conpared to the placebo group in
blue. The Prazosin group in red, superinposes on the
pl acebo group until this very term nal end, where there's
great instability in the nunbers.

| think this was the first evidence that a
potent vasodilator, which Prazosin is, is not necessarily
effective in heart failure, so the original concept that
the two vasodilator arnms woul d behave simlarly was
contradicted by this study. W now know that the efficacy
of the vasodilator chronically is not necessarily rel ated
to its henodynam c effect.

This is just a brief summary of the statistical

analysis of this trial. You'll hear a good deal nore about
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this later fromJoe Quinn, but just to briefly tell you
what the statistics were. Using the |log-rank test, the 2-
year nortality reduction from hydral azine and nitrate
conpared to placebo was .0279, and the risk ratio .7. And
as you can see, the 95 percent confidence intervals did not
overlap 1.

When t he Cox nodel was enpl oyed, using the
three variables that were chosen by the FDA and its
i ndependent consultant to be enpl oyed to adjust the |og-
rank test, the p value fell to .0168 and again, the
confidence interval did not overlap 1.

Overall nortality by the |og-rank test was a p
val ue of .046, and the confidence interval did include 1
When the Cox nodel was enployed, that fell to .0177 and the
confidence interval did not overlap 1.

DR. MOYE: One question to clarify. Can you go
back to the previous slide, please?

DR COHN: Yes, sure, Lem

DR. MOYE: Wen you show the | og-rank p val ue
of .046, now say again what the threshold was that the
i nvestigators determ ned prospectively for stat
signi ficance here.

DR COHN:. Oh, we'll get into that a good deal

[ater. 1'mjust showi ng you the raw p values with no
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intent to suggest that this has nmet any criteria that was
established. So, we'll get into that in nore detail |ater
on. These are the raw nunbers.

Now, the other major endpoints that | wanted to
bring to your attention were the peak oxygen consunpti on
and the ejection fraction. This is the intent-to-treat
anal ysis of changes in peak oxygen consunption over tinme in
the two treatnment arns of interest. There was clearly a
trend, but no statistical difference between the two. A
trend for the H1SDN group to exhibit sustained inprovenent
i n peak oxygen consunption, which did not occur in the
pl acebo arm but none of these differences were
statistically significant.

Now, V-HeFT | gas exchange was done by a
primtive methodol ogy that we devel oped oursel ves and we
put some instrunments together. There was no conmerci al
instrunment at that point available for use. It was a
m xi ng chanber. It was a pretty crude way to neasure peak
oxygen consunpti on.

V-HeFT 11, that 1'll show you in a nonent, was
carried out with nodern technology with breath-by-breath
gas exchange data, so that | have nore confidence in the
V-HeFT |11 gas exchange dat a.

However, the protocol said that exercise tests
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woul d only be included for analysis if they were term nated
by dyspnea or fatigue. And therefore, in the protocol
anal ysis, there were fewer patients included because those
who had orthopedi c reasons, et cetera, for not finishing an
exercise test were excluded.

Wen we did that, the data | ooked pretty
simlar. That is, the green line, which is H | SDN,
exhi bited sone i nprovenent, which seened to be at |east
unchanged or inproved over tinme. The placebo group in blue
exhi bited what was a trend toward a decline. And one tine
point, at 1 year, exhibited a significant p value of |ess
than .05 for the inprovenent of exercise performance in the
H | SDN group conpared to the placebo group.

That m ght be shown even a little nore clearly
on this next slide, in which we have done an anal ysis
| ooki ng at the changes in exercise performance by groups.
So, this represents in the placebo group on the left and
the H 1 SDN group on the right all patients who reached 1
year after random zation and what their exercise tests
showed.

First of all, there were nore people who died
in the placebo group. This has al ready been pointed out.
So, this excluded themfroma repeat exercise test, and

nore were excluded in the placebo arm
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Then we' ve | ooked at three different |evels of
peak oxygen consunption, using .07 m per kil ogram per
m nute as the dividing point because the nmean increase in
the H1SDN group was 0.7 at 1 year

You can see that in purple are those whose
exerci se performance worsened over that 1-year period of
time, and there were fewer here than here.

In yell ow are those whose exercise perfornmance
stayed the sane between the two, and there were nore people
in this group than in this group.

In this top bar are those whose exercise
performance i nproved over that period of time, and there
were nore here than there were in the placebo group. And
t hese are the ones who, for adm nistrative reasons, had
m ssing data and they were equal in the two treatnent arns.

By a chi-square anal ysis of these two
distributions it's significant at the p .024 |evel.

Now, the ejection fraction changes were very
dramatic and consistent. That is, H | SDN produced a
signi ficant and sustained inprovenent in ejection fraction.
These are all nmeasured by radi onuclide techniques
sequentially. In contrast, the placebo group exhibited no
i nprovenent and a progressive decline over tinme, which did

not occur in this group.
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| personally view the sustained inprovenent of
ejection fraction as a structural alteration in the |eft
ventricle with reduction of the renodeling process, which
appears to progress in the placebo group.

Now, this slide adds the Prazosin group to this
anal ysis. The Prazosin group nowis in blue and the
pl acebo group in yellow. You can see that these two track
together, and there was a progressive decline of ejection
fraction in both groups, indicating that this vasodil ator,
Prazosin, did not favorably affect the structure renodeling
process in the left ventricle, whereas this vasodil ator,

H 1 SDN, did.

This indeed tracks directly with the nortality
results that |I've shown you before, and we have data that |
won't have time to go into to suggest to you that the
changes in ejection fraction are indeed very powerful
predictors of the change in nortality in the individual
patient groups.

Well, when we conpleted V-HeFT |, there had
been al so the publication of data fromthe CONSENSUS st udy
done in northern Scandinavia, in class 4 heart failure,
using Enal april as the treatnent option. That study
eventually led to the approval of Enalapril for nortality

reduction in heart failure. And that was a 1-year trial,
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so that at the end of 1 year, in CONSENSUS, this was the
nortality in the placebo group, very high because these
were class 4 heart failure patients, and this was the
nortality in the Enalapril group at 1 year, and that
represented a 31 percent reduction.

Wien we | ooked at the V-HeFT data in terns of
1-year data, this was the reduction from 20 percent to 13
percent which represented a 38 percent reduction in
nortality. W thought that these two reductions were quite
conparabl e, but this was indeed a very different patient
popul ation than V-HeFT and we therefore asked the question,
woul d Enal april have the same beneficial effect, or greater
beneficial effect in mld to noderate heart failure as did
hydr al azi ne and i sosorbide dinitrate in V-HeFT |, and that
was the basis for the design of V-HeFT I1I.

These were the survival curves from V-HeFT |1,
Enal april in green, HISDN in yellow, and you can see that
there was a clear trend for inproved survival with
Enal april, conpared to hydral azi ne and i sosor bi de
dinitrate.

This is the statistical analysis in brief of
that difference by |log-rank test, and a two-sided p val ue
here. The p was .017 for the 2-year nortality difference

between the two, favoring Enalapril, with a risk ratio of
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1. 46.

The overall nortality difference did not
achi eve statistical significance, .0828, but a clear trend
for a favorable effect of Enalapril conpared to H | SDN
But here the confidence intervals overlap 1.0.

The ot her endpoints, again, in V-HeFT Il are
striking. This was the intent-to-treat changes in oxygen
consunption during exercise, and once again, H | SDN
exhi bited a nodest but sustained inprovenent in peak oxygen
consunption, certainly for the first two years, and at
| east three tine points these increases, when conpared to
t he changes with placebo, were statistically significant --
not placebo -- Enalapril, I'msorry, were statistically
significant. At no tinme point during follow up did
Enal apri|l produce an inprovenent in peak oxygen
consunption. In fact, oxygen consunption tended to decline
over tinme.

Now, this was the intent-to-treat analysis, but
t he protocol analysis, again, defined the changes to be
identified only in patients who stopped exercising for
dyspnea or fatigue, and this is the protocol analysis,
showi ng pretty nuch the sanme thing, that there was a strong
trend for an inprovenment with H I SDN and not with

Enal april. These were the statistically significant
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poi nts.

| nmust enphasize to you that at 3 nonths and at
6 nonths, which represents the tinme frame for which the FDA
has all existing data on changes in exercise and heart
failure therapy, H I SDN exhibited significant inprovenent
i n peak exercise capacity conpared to Enalapril. | think
that if the study therefore had been termnated at 6
nmont hs, as have nobst other exercise studies, there would
have been no question that this therapy was nore effective
than the ACE inhibitor in synptomrelief or exercise
performance in heart failure.

Now, once again, the ejection fraction changes
were very striking wwth both therapies. That is, both
Enal april in green and HI1SDN in yell ow produced a sizeable
and sustai ned i nprovenent in ejection fraction. |In fact,
at 3 nonths the increase in the H I SDN group was greater
than the increase in the Enalapril group. Thereafter the
two were simlar, suggesting that both interventions
favorably affect the renodeling process in the left
ventricle.

Now, we were struck when we conpl eted V-HeFT
1, and we had the sane treatnent armin both trials --
that is the H1SDN arm was exactly identical and the

therapy was identical in the two trials. The survival
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curves for these two treatnent arns were superi nposabl e.
That inplied to us that there nust have been sone stability
in this response since it was so reproduci bl e.

Now, this of course then cones to the placebo
arns because we did not repeat a placebo in V-HeFT Il and
therefore, we are dependent on the placebo group in V-HeFT
I. 1 have given you a list here of the so-called placebo
groups in nore recent heart failure trials. | have given
you data on the nunber of deaths in these trials, in the
pl acebo arnms, the duration of follow up, and the use of
what may be critical co-therapy. That is, the use of
nitrates and the use of ACE inhibitors.

In V-HeFT | there were 120 deaths, so this is a
rat her robust sanple. The followup was 2.3 years. None
of the patients in the placebo armreceived nitrates, and
none of themreceived ACE inhibitors. This is a true
pl acebo group, added to digoxin and diuretic therapy.

CONSENSUS, that | have already alluded to, had
only 55 deaths in the placebo arm The foll ow up averaged
only 0.5 years. 45 percent of those patients were treated
with a nitrate, which obviously potentially contam nates
t he pl acebo group.

In the SOLVD trial, which is the |argest

clinical experience in heart failure trials, there were 510
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deaths in the placebo arm and a follow up of 3.4 years,
whi ch makes this a very robust placebo group. But it isn't
a pl acebo group because 45 percent of these patients were
treated with nitrates chronically, and 23 percent in the
pl acebo group were given ACE inhibitors as drop-in therapy.
So, this is certainly not a placebo group.

Now, the nore recent trials, PROM SE, which
exhi bited an adverse effect of mlrinone in heart failure,
had 127 deaths in the placebo group, an average foll ow up
of only 0.5 years. But 59 percent of that placebo group
was treated with nitrates, and essentially all of them at
| east were by protocol on ACE inhibitor. W don't have the
actual data in the paper.

The Vesnarinone trial, which was not replicated
by the nore recent VEST study, have only 33 deaths in the
initial Vesnarinone nortality trial in the placebo arm
The followup was only 0.5 years. W don't know about
nitrates, but 90 percent of the placebo group were on ACE
i nhi bitors.

The nore recent Carvedilol American data that
you'll be reviewing later this norning, in the placebo
group there were 31 deaths. As you know, the foll ow up was
only 0.5 years, but once again, 32 percent of them were

receiving nitrates and essentially all of themwere
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recei ving an ACE i nhibitor.

So, this is to point out to you that we w |l
never again have a placebo arm conparable to V-HeFT |
because it is ethically indefensible to any |onger treat
patients without an ACE inhibitor, and we would like to
suggest that after today's neeting it would be equally
i ndefensible to treat themw thout a nitrate along with
hydr al azi ne.

Vll, if we can use that placebo arm then, as
a conparator, we can put a plot of the five treatnent arns
fromV-HeFT, and in fact this analysis was reconmended by
the FDA for us to do. So, this is in response to their
rai sing the issue about conparing the V-HeFT | pl acebo
group here in red with Enalapril in blue and with the two
hydr al azi ne-i sosorbide dinitrate curves in yell ow.

Now, a 2-year endpoint was indeed a pre-study
endpoi nt, so we have dropped a vertical at 2 years in the
pl acebo arm and discovered this is the nortality at 2
years and we put a horizontal line over to this nortality,
whi ch i s about 65 percent.

Then we determ ned at what tinme point would you
reach that same nortality if you had instead been treated
wi th hydral azine and isosorbide dinitrate, and these two

curves, which were just superinposed, show you that there
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is a prolongation of |ife by an average of about 10 nonths.

I f instead we had used Enal april, the
prol ongation of |life would have been | onger, at naxi mm
probably another 8 nonths. Cbviously the effect is nore
than 50 percent of this effect, and this effect is enhanced
by the fact that there was a little blip on that Enal apri
curve there, but be that as it may, it's clear that
Enal april had a nore favorable effect than did hydral azi ne
and isosorbide dinitrate. But both are very inportantly
better than the placebo or Prazosin arns shown here.

Well, in summary, then, |I've told you that
nmortality is reduced by H1SDN, that there is a strong
trend for inproved exercise tolerance by H I SDN, and that
there is sustained inprovenent in ejection fraction with
H/ | SDN.

Now, a nunber of statistical issues have been
rai sed by the FDA, and I'll now turn the podiumover to Joe

Qui nn, who wll address sone of these issues. Joe?

DR. QU NN: Thank you, Dr. Cohn, and good
norning to everyone.

| would |ike to discuss several inportant
statistical issues that have been raised by the agency that

potentially inpact the interpretation of the nomnal p
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val ues in the application.

The first issue is the inpact of the interim
analysis. This slide sumarizes the interimresults of the
overall survival tinme that were provided to the V-HeFT |
Operations Conm ttee.

Not e that even though the protocol specified --
sorry. This slide sunmarizes the interimresults of the
overall survival tinme that were provided to the V-HeFT |
Qperations Commttee. Note that even though the protocol
specified a one-sided test hypothesis, the p val ues shown
are two-sided p values, as the coommttee wanted to be
conservative in their decisionnmaking.

There were four interimanal yses that were
conducted using the OBrien-Flemng criteria. These are
shown on the right-hand side with the critical val ues.

Additionally, there were four interim analyses
conducted for adm nistrative purposes.

The col ums represent the protocol-specified
ways of conparing the arns. Overall tests between the 3
curves, using a 2 degree of freedomtest, a conbined active
versus placebo arm and the two pairw se conpari sons of the
active arnms to pl acebo.

Note that the first three | ooks at the data

were performed using an overall test. A trend was observed
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in February of 1983 conparing the best arm which was
HISDN, to the worst arm placebo. It was after this
anal ysis that the Operations Conm ttee unblinded
t hensel ves.

In May of 1983 it is inportant to note that a
significant difference using the O Brien-Flem ng stopping
boundary was observed between H | SDN and pl acebo. However,
the trial continued wthout change. The majority of the
prot ocol specified conparisons were nade after the
significant interimresult was established, pointed out in
this area.

Not e that even though the overall survival tinme
was used for this analysis, the significant results
obtained in May of 1983 were nore simlar to a 2-year
endpoi nt .

The O Brien-Flem ng nmethod was not the pre-
speci fied nethod in the protocol but was used after the
met hod was published in 1979 as it was easier to inplenent
than the Canner nmethod that was a pre-specified nethod.

The next slide I"mgoing to show you is not
included in the conmttee packet of slides, nor has it been
shared wth the FDA, due to the recent conpletion of this
simul ation, but we feel it shows strong, supportive

information that al so assesses the sensitivity of the
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O Brien-Fl em ng nethod that was used.

This slide sunmarizes the sinulation of an
interimanalysis using the protocol specified Canner
met hod. The results of this sinulation support the
findings of the O Brien-Flem ng nethod, indicating a
superior nortality benefit for H | SDN over placebo in My
of 1983, as well as in August 1984.

The critical p value that was used for this
sinmulation was a .0125 for the conparison of HI1SDN to
pl acebo, a .0125 for Prazosin versus placebo, and .025 for
t he conbi ned active versus pl acebo.

There were several reasons that the committee
did not stop the study after the significant interim
finding in May of 1983 was observed. Inportantly, the
i npact of the differences in the baseline characteristics
of the patients upon survival had not yet been assessed,
and the commttee wanted to establish the I ength of benefit
of the H'ISDN effect.

In summary, there was a statistically
significant interimanalysis in May of 1983, according to
the O Brien-Flem ng stopping criteria. The study continued
beyond May of 1983 to investigate the length of benefit of
effect. The protocol -specified secondary anal yses -- that

is, the Cox nodel -- were justified based upon the
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significant interimresults. As the May 1983 anal ysis net
the stopping criteria, no penalty is required for the
interimanal yses that were conducted after this May 1983
findi ng.

The next issue is the multiple treatnent arm
conparisons. As previously shown, the interimtesting was
conducted in a protected fashion. First, the overall test
of the three treatnent arns, using a 2 degree of freedom
test, was enployed. Secondly, the best versus the worst
arnms were conpared in February of 1983, and again in My of
1983. Only after a significant result was obtained in My
of 1983 were the conbined active versus placebo arns and
pai rwi se conparisons nade.

W& woul d suggest that after significant
di fferences were established in May of 1983, no al pha
penalty is warranted for the protocol-planned conpari sons
performed subsequent to this tine.

The next issue is the stepw se approach to the
anal ysis, that is, a non-significant |og-rank test, then a
Cox nodel analysis. The significant [og-rank interim
analysis in May of 1983 justified the protocol -specified
secondary analysis, the Cox nodel, w thout al pha penalty.
The anal ysis of a covariance nethod gave a nore precise

estimate of the true treatnment effect, especially for
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overall survival where the estimate of effect is nore
vari abl e because of the small nunber of patients in the
trial after 3 years.

The next issue is the inputation of m ssing
covariate values. There were a total of 459 patients in
the placebo and HISDN treatnent arnms in V-HeFT |I. There
were 51 of 459 patients that were m ssing either baseline
ej ection fraction or baseline peak @2, two of the
covari ates selected by Dr. Packer as a consultant to FDA

This slide shows the baseline nean val ues of
ej ection fraction and nax oxygen consunption by survival
status. There was a consistent trend independent of
treatment group showi ng that patients dying during the
study had a | ower baseline EF and | ower baseline max 2
than those alive at the end of the study.

This slide shows simlar data in a slightly
different fashion. This slide shows the cunul ative
nortality by baseline ejection fraction and baseline oxygen
consunption during peak exercise. The patients with the
| onest ejection fraction and | owest oxygen consunption had
t he highest nortality during the study.

There were increnmental advantages in total
nortality observed by baseline ejection fraction and oxygen

consunption, with patients having the higher baseline
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ej ection fraction and hi gher baseline oxygen consunption
having the | owest nortality.

This next slide summarizes a sinulation
anal ysis performed by Dr. JimHung at FDA, show ng
alternative nmethods for inputing m ssing val ues of baseline
ej ection fraction and maxi mum oxygen consunption. The
first row of this table shows the results when the maxi num
non-m ssing value is used to inpute the m ssing val ues for
the patients that died, and the m ni mrum non-m ssing val ue
is used to inpute the mssing values for the patients that
survived. This approach may not make sense, given the data
whi ch | have just shown to you, and what we know about the
trials regarding the prognostic significance of ejection
fraction in oxygen consunption upon survival.

The second row shows the results if one uses
the nean value to inpute the m ssing values for al
patients with mssing ejection fraction or max oxygen
consunption, regardless if they died during the trial.
This is the nethod that nost closely resenbles the approach
used by Dr. Lloyd Fisher for the analysis submtted in our
application. This nethod |leads to a p value of .016 in the
Cox nodel for overall survival and a p value of .013 for 2-
year survival

The third row shows the results obtained if one
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uses the m ni mum non-m ssing value for ejection fraction in
max 2 as the inputed value for those patients that died
during the trial. And the maxi mnum non-m ssing val ue of
ejection fraction and nmax Q2 for those that did not die
during the trial.

Based upon the data that | have just shown you,
and based upon what we know about the prognostic
significance of ejection fraction and oxygen consunption
fromother trials, this nmethod has strong intuitive appeal.
Using this nethod to inpute the m ssing 51 covariate
val ues, one obtains a p value of .007 for the overal
survival, and .01 for the 2-year survival. The true p
val ue probably lies sonmewhere in between .016 and .007 for
the overall survival and probably sonewhere between .013
and .01 for the 2-year survival.

Finally, I would Iike to point out regarding
the last colum, | abel ed | og-rank/ Cox, these col unms
indicate the sinmulation results for the increnental
increase in the p value for conducting the Cox analysis
after a non-significant |log-rank test. As previously
mentioned, the statistically significant |og-rank test in
the May 1983 interimanalysis provided a rationale for
conducting the Cox analysis w thout an adjustnment in the p

val ue for this approach.
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In sunmary, the sensitivity anal ysis conducted
by Dr. Hung indicates a range of nom nal p val ues,
dependi ng upon the nethod used for inputing the m ssing
covariates. Use of a mninmumvalue for deaths and maxi mum
val ue for survivors is reasonable, given the observed
findings and what we know about the prognostic significance
of these covariates. Use of a nean value may lead to a
nore conservative p value, especially for overall survival

The next issue is the two protocol-specified
primary endpoints. There was a 33 percent reduction in
nortality through 2 years, and a 27 percent reduction in
overall study nortality for H1SDN treated patients. The
one-sided 95 percent confidence intervals indicate the
H 1 SDN risk reduction is consistent with the range of
observed findings. The observed risk reduction at both
time periods was consistent and correl ated, and both
findings represent different point estimtes of one
endpoint, that is, survival.

In summary, the consistent risk reduction was
observed at 2 years and overall study. The protocol
specified a valuation at two tine points to assess the
| ength of benefit of effect. The estimate of effect may be
i nfluenced by the sanple size at 2 years, and at the end of

study, and it may be reasonable to consider survival data
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as one endpoint, having two point estimtes of effect for
t he nodest al pha penalty inposed upon the nom nal p val ues.

The last issue is the issue of the replication
of the study findings. There are three questions that have
been suggested by the agency that nust be addressed for
this issue. Wuld H|ISDN have beaten placebo if it had
been studied in V-HeFT 11? And what is an appropriate
pl acebo group to use for this conparison? And is the point
estimate of the effect size for HISDN | ess than half the
effect size of Enalapril?

Because of ethical concerns, the denonstrated
nortality benefits observed in V-HeFT | were not
replicated. However, the agency has suggested anal yses
that m ght be supportive of the nortality benefit and the
following is presented as supportive information. W
strongly feel that the random zed concurrent control arm of
V-HeFT | is the appropriate basis for the nortality
benefit.

It has been proposed by the agency that the
pl acebo arm fromthe SOLVD treatnent study may be an
appropriate armfor conparison. This slide shows the risk
ratio for nortality relative to Enalapril for SOLVD
treatment, placebo, and V-HeFT Il HISDN. Wen the H I SDN

effect is conpared to this placebo, there is no observed
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difference in the risk estimates. This is true at both the
2-year and the overall tinme points.

However, this placebo armis flawed for purpose
of making this conparison, of the follow ng reasons. This
study allowed the active use of vasodilators and nitrates
and the study al so all owed open-1|abel use of ACE
inhibitors. This placebo armis therefore not an adequate
control for making this conmparison. And one would not
expect to observe a difference between HI1SDN in such an
arm

A nore appropriate control armis the placebo
armfromV-HeFT I. The placebo armfrom V-HeFT | all owed
only digitalis and diuretic use. Once V-HeFT | was
conpleted, it was no longer ethical to use this control arm
in this patient population. Use of the V-HeFT | placebo
group as a control group for V-HeFT Il nmakes sense, given
the simlarity of the patient popul ations studied and the
conduct and handling of both trials.

As previously shown by Dr. Cohn, this slide
shows the survival profile for H1SDN treated patients in
V-HeFT | and V-HeFT Il1. It is clear that this profile is
very simlar, but this does not allow one to conclude that
the risk reduction for HISDN is replicated in V-HeFT I

To do that, one nust al so consider the data fromthe second
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armof that trial, Enalapril, and how each arm woul d have
perfornmed relative to a placebo group, had there been one.

This slide shows the risk reduction and the 95
percent confidence intervals for V-HeFT | and V-HeFT I1l, as
well as the risk reduction for Enalapril conpared to V-HeFT
| placebo, and H I SDN from V-HeFT Il conpared to V-HeFT
pl acebo.

It is inportant to note the follow ng. The
ri sk reduction observed for HI1SDN and V-HeFT I, .73, is
consistent wwth the observed risk reduction for H'| SDN and
V-HeFT 11, conpared to V-HeFT | placebo, .75. There is a
strong suggestion of an overall Enalapril benefit in V-HeFT
I'l, even though the 95 percent confidence interval includes
1

The risk reduction observed for Enal april
conpared to V-HeFT | placebo, .61, is consistent with the
expected concl usion of an Enal april survival benefit.

I mportantly, the point estimate of the H ISDN risk
reduction, .75, is not less than half of the point estinmate
of Enalapril, when both are conpared to a common pl acebo.

Al so, the upper bound of the Enalapril effect overlaps the
point estimate of the H I SDN effect, as does the | ower
bound of the H I SDN effect overlap the point estimte of

Enal apri |l .
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In sunmary, V-HeFT | was the only study with a
true placebo arm The Enal april survival benefit versus
V-HeFT | placebo was consistent with the expected survival
benefit of Enalapril. The H ISDN survival benefit from
V-HeFT | was replicated in V-HeFT Il when conpared to the
V-HeFT | placebo group, and the point estimte of the
V-HeFT Il H I SDN survival effect was not |ess than half the
effect size of Enalapril, when conpared to a V-HeFT |
pl acebo.

In conclusion, it is reasonable to expect
l[ittle or no inpact upon the nom nal p values due to the
i ssues described. The extent of the al pha penalty does not
i npact the interpretation of the observed survival benefit
for HISDN in V-HeFT I. And it is reasonable to concl ude
that the H I SDN survival benefit was replicated in a second
st udy.

And now Dr. Jay Cohn will provide a clinical
wap-up to the presentation.

DR. COHN:. Wwell, a nunmber of other endpoints
were nonitored in V-HeFT | and Il and tinme won't all ow us
to go into all these, but a few of them have been
specifically addressed by the agency, and I'll try to
provi de those data. In V-HeFT | and V-HeFT |1, we neasured

cardi ac hospitalizations as well as we could. Quite a
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di fferent popul ati on because these were VA centers and the
criteria for admssion to a VA hospital are quite different
fromthose to private hospitals.

Quality of life was assessed in both trials,
but | nmust point out to you that in 1979 when we pl anned
V-HeFT |, there were really no appropriate quality of life
instrunments that could be used, so this was truly not a
quality of life assessnent. W did use a formin V-HeFT I
that I wll showyou in a nonent. |t was never validated.
It has not been re-used. W have subsequently devel oped a
M nnesota Living with Heart Failure Questionnaire, which
was not enployed in all the centers in V-HeFT I1.

We nonitored heart size, we nonitored
echocardiograns. W did Holter nonitoring, and we neasured
pl asma norepi nephrine levels, and time will not allow ne to
go into these endpoints.

The tinme to death or hospitalization is shown
here because the agency asked about hospitalizations. This
is the V-HeFT | data showing tine to death or
hospitalization, and you can see there was a clear trend
for the HI1SDN group to fare better than the placebo group
but this was not statistically significant.

This is the analysis of the V-HeFT |1, that is,

time to death or hospitalization. In V-HeFT Il, and as you
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m ght predict, there was a nore favorable effect of
Enal april conpared to HISDN, largely reflecting the
nortality difference because when we | ook at just the tine
to first hospitalization for any reason in V-HeFT Il, the
two curves for Enalapril and H | SDN superinpose and there
is no difference at all between them

| f one accepts, then, that Enalapril has a
significant inpact on hospitalizations and reduces it, as
it has in other studies, one mght conclude that HISDN is
not different fromEnalapril in that regard.

This is the quality of |ife assessnent we did
in V-HeFT Il, called a Heart Condition Assessnent Score.
This is the changes over tinme, an increase being an
i nprovenent in quality of Iife, a decrease being a decrease
in quality of life, and there is no striking difference
between H | SDN and Enal april.

At the first tinme point, 3 nonths, where the
agency has alnost all of its data on quality of life in
heart failure and the effects of therapy, H I SDN exhibited
a significant increase. Enalapril did not. That p val ue
was | ess than .05 at 3 nonths.

Thereafter, quality of life declined
progressively in both groups, which tells you a little bit

about the natural history of heart failure. At all tine
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poi nts, though, there was a greater decline in quality of
life in the Enalapril group than in the H I SDN group,
suggesting a trend for nore favorable effect of H | SDN
consistent with the trends on exercise perfornance.

Now, the safety of these two drugs | won't go
into. You have it in your docunent, all the side effect
data. The safety has been well characterized. W know,
and it has been confirned, that H | SDN causes headache and
that is reduced when the dose is reduced. W know t hat
Enal apri|l causes cough and that clearly appeared in the
dat abase.

There were essentially no instances of lupus in
V-HeFT |. There were two possible cases in V-HeFT II, but
it's clear that the incidence of |upus as a conplication of
hydral azi ne i s exceedingly unconmon in this patient
popul ati on.

Now, the issue of nitrate tol erance has been
rai sed repeatedly, both in the clinical arena and by the
agency because of the well-known tol erance that develops to
continuous nitrate adm nistration in their treatnent of
angina. The nechanisns for this nitrate tol erance have in
t he past not been clarified. There are many nechani sns
t hat have been suggested, but there is recent and perhaps

the nost exciting data of all, the role of hydral azi ne as
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an inhibitor of nitrate tolerance.

It appears that when we serendipitously put
these two drugs together in the late 1970s, not know ng at
all what the interaction was but know ng that they were
both vasodilators, we did sonething that proved to be
remar kably effective, and that is, we added to nitrate a
nitrate tolerance inhibitor. [I'Il show you just briefly
the data on that issue.

It has been well| established in a nunber of
| aboratories, |aboratories of Minzel and Harrison and
Besange, that nitrate tolerance is associated with the
generation of superoxides at the endothelial surface.

These superoxi des chew up nitric oxide and thus inhibit the
nitric oxide effect which characterizes the henodynam c
response to nitrates.

This is just one slide froma paper by Wnsl ow
t hat was published in the Journal of Cinical Investigation
| ast year, in which superoxides are neasured in response to
NADH addition as a substrate. This is carried out in
ground-up aortas fromrabbits, who were either not treated
with nitroglycerin or treated with nitroglycerin, or
treated with nitroglycerin in addition to hydral azine for 3
days before the aortas were taken out and ground up.

You will notice that this is the superoxide
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production in response to NADH in a control |l ed ani mal that
received neither nitroglycerin or hydral azine. This second
bl ack bar is the increase that is identified when the
ani mal had been treated for 3 days with nitroglycerin, an
excess by about two or three-fold of the anmount of
superoxi de that is produced in the vascul ature.

When hydral azi ne was added to nitroglycerin in
the treatnment of these animals for 3 days, there was no
excess of superoxide produced, inplying that the
hydr al azi ne had prevented the generation of the superoxide
whi ch causes nitrate tol erance.

Now, the in vivo docunentation of this
conbi nati on has been well established. This is a study
performed by Dr. Ho-Leung Fung, who is in the audience in
case there are any questions raised about this, in which he
took rats with nyocardial infarction who had an el evated
| eft ventricular end diastolic pressure and infused
ni troglycerin continuously.

In open circles is the response of the left
ventricular end diastolic pressure to nitroglycerin. It
conmes down and then gradually recovers, despite the fact
that the nitroglycerin infusion is continued. This
recovery to pre-treatnent levels inplies nitroglycerin

t ol erance, the henodynam c effect of the nitroglycerin.
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When in fact he added hydral azine to the
regimen, which in itself did not change LVEDP, the fall was
conparable with the nitroglycerin but now the nitroglycerin
effect was sustained over 10 hours. This is a significant
inhibition of the tol erance that devel oped in the
nitroglycerin-alone treated rats.

And then to bring this to the clinic, Dr. Uri

El kayam and his coll eagues in Los Angeles -- and Ui is
also in the audience in case there are any questions -- did
the sanme trial in humans with heart failure. Infusion of

nitroglycerin in these patients wth heart failure produced
a decline in the pul nonary capillary wedge pressure and

t hen when the nitroglycerin infusion was continued, the
wedge pressure rose progressively, inplying tolerance to

t he henodynam c effects of nitroglycerin.

When hydral azi ne was co-adm nistered wth the
nitroglycerin, the favorable effect of nitroglycerin on
pul monary-capillary pressure was sustained. So, there
appears to be rather persuasive evidence now that
hydral azine is a potent antioxidant which inhibits the
tol erance that may develop to nitroglycerin or to
i sosorbide dinitrate.

Now, | amnot wlling to accede that

henmodynam ¢ tol erance is necessarily also inplied, that
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there is tolerance to the anti-renodeling effect of
nitrates on left ventricular function. | think these nust
be viewed as separate endpoints, and we can't assune that
one is related to the other. But | think that this is
cl ear evidence that whatever tol erance m ght devel op during
chronic adm nistration of isosorbide dinitrate should very
much be inhibited by the co-adm nistration of hydral azi ne.

Well, | alluded at the beginning to the fact
that the guideline commttees have approved this therapy
already and | just rem nd you, and you have in your
bri efing docunent the details of these guidelines, and in
fact many nenbers of this commttee have served on these
guideline commttees. There are three identified here.
That is, the guidelines issued by the Anmerican Col | ege of
Cardi ol ogy and the Anmerican Heart Association for the
treatment of heart failure, the guidelines issued by the
Agency for Health Care Policy Research, and the guidelines
for heart failure treatnent issued by the Wrld Health
Or gani zat i on.

Al'l of these guidelines reconmend for therapy
of heart failure digoxin and diuretics, the use of ACE
inhibitors, and the use of hydral azi ne and i sosorbi de
dinitrate in patients who are not taking an ACE inhibitor.

They do not suggest this should replace ACE inhibitors,
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that this should be used in patients who do not take those
drugs.

Well, | just would like to finish up by putting
in context what | have |learned fromthese V-HeFT trials
because this has changed the paradigm W used to think
that heart failure was a syndronme in which there were many
endpoints, all of which should be in concert. | think we
now know that they are distinct, and that the progressive
process in the left ventricle with dilatation, which we
call renodeling, and a progressive fall in ejection
fraction leads to premature death from arrhythm as or punp
failure, and this process may continue and progress to
death in the absence of synptons.

In fact, the SCLVD trial, the SOLVD prevention
trial, was initiated to identify patients out here with a
| ow EF and no synptons. So that it is quite possible to go
t hrough this whol e di sease without synptons. The presence
of synptonms relates largely to noncardiac factors which may
be variably stimulated by this process in the left
ventricle, and may include neurohornonal activation and
mul tiple other factors as well.

Most of the data that have been previously
reviewed by the FDA for treatnent of heart failure for

relief of synptons have involved short-termstudies in
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whi ch synptomrelief is really a short-term goal of
therapy. 1In contrast, if one is interested in this process
| eading to death, one nust do a long-termtrial and one
nmust used therapies to interfere with this process that may
be quite separate fromtherapies ained at relieving
synpt ons.

So, | currently view the nmanagenent of heart
failure really with two different goals in mnd. Oneis
short-termsynptomrelief, and for that we often use -- we
do use -- diuretics and vasodilator may favorably affect
short-term synptons by produci ng a favorabl e henodynam c
effect. And we even use occasionally positively inotropic
drugs |ike dobutam ne and mlrinone in order to have a
favorabl e effect on henodynam cs and on synptons, despite
the fact that we know that these drugs shorten life
expect ancy, apparently, and sone of these drugs have no
effect on |life expectancy and sone may shorten it. So that
there is no relationship between the favorable effect of
t hese drugs on synptons and the potential for therapy to
alter the long-term course of the disease.

From what we now know, progressive |eft
ventricul ar dysfunction can be inhibited and therefore
nortality reduced by ACE inhibitors, by hydral azi ne and

i sosorbide dinitrate, | believe by beta-bl ockers -- and you
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are going to be dealing wwth that contentious issue this
afternoon -- and perhaps by other neurohornonal inhibitors
which can alter the mlieu and influence the rate at which
the left ventricle renodels, yet to be determ ned out here.

But | think we have reached the point now where
we have to identify specific endpoints for a therapeutic
approach. The only agent which appears on both sides of
t hese colums is hydral azine and i sosorbide dinitrate
because it does relieve synptons and i nproves exercise as a
potent vasodilator, and it also inhibits the progressive
renmodeling process in the left ventricle.

Vell, in sunmary, then, | hope we have been
able to convince you, M. Chairman, that there is a strong
basis for approval of BiD I for congestive heart failure.
That is, that the conbination of hydral azine and i sosorbi de
dinitrate exhibits a survival benefit conpared to pl acebo;
that it exhibits a strong trend for inproved exercise
t ol erance versus both placebo and versus Enal april and
V-HeFT I1; that it produces a sustained inprovenent in
ejection fraction, which I believe neans that it is
i nhibiting the renodeling process and it also confirms the
long-termeffect of these two vasodilators; that this
conbi nation therapy has a well-established rationale, even

nore wel | -established by the recent data relating to
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nitrate tolerance; that the safety of this conbination is
wel | -established; that it is already w dely recomended as
a treatnment option in all the guidelines issued for the
managenent of heart failure; and that indeed the practicing
physi cians require prescribing information to properly
utilize this remarkably effective therapy.

Thank you very nuch.

DR. MASSI E: Thank you very nuch, Jay.

The way | think we should proceed fromhere is
first open up this presentation to questions fromthe
commttee and our consultants. W are going to |l ead off
with our reviewers, as we usually do, and our consultants,
and if the reviewers fromthe FDA want to ask sone
guestions at that point, that would al so be appropriate.
Then we'll ask the reviewers fromthe FDA for comrents and
then we'll proceed on to the questions.

So, why don't we start. Lem do you want to
start, since you had sone statistical questions?

DR. MOYE: Sure.

I n nowhere as part of the slide presentation
that we saw today did | see the -- and if this was here and
| mssed it, | apologize, but | don't think | saw the | og-
rank anal yses which led to the p value of 0.093. And |

wondered if you could conmrent on that.
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DR QUNN. | think you are referring to the
two-sided | og-rank test that was in the original
application?

DR. MOYE: That's right.

DR QU NN: Well, that has been presented as
t he one-sided p value that corresponds to that two-sided
test, as the protocol specified the one-sided p value as
t he appropriate nethod.

DR. MOYE: And so the one-sided p value is what
preci sel y?

DR. QUNN. Can | go back to that slide?

It would be the one fromDr. Cohn's presentation of
the summary of the V-HeFT | survival.

DR. MOYE: That's where | think |I first asked
the question. [It's 0.04.

DR. COHN. It's .046, | think.

DR MOYE: Ckay.

Now, the threshold for significance, which was
prospectively specified by the investigators, was at, again
one-sided, 0.025. 1Is that right?

DR QU NN Well, it's difficult to interpret
the protocol actually. The protocol suggested that
different alternatives could be enpl oyed, dependi ng upon

t he nunber of conparisons that were nade. And the protocol
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suggests that if the conbined active versus placebo arm was
conpared, as well as the two individual active arns to
pl acebo, then that the individual active arnms to placebo
coul d be conpared at the .0125.

However, the protocol doesn't necessarily |ead
one to believe that all those tests woul d be conducted and
t he pairwi se conparisons could al so have been tested at
.025 and the rationale that I'mtrying to make is that the
interimanalysis of May 1983 that net the O Brien-Fl em ng
stopping criteria, was the significant |og-rank test found
for the trial

DR. MOYE: But since the trial was allowed to
continue, | think it's also adm ssible that that m ght not
be the definitive p value because of course, as you get
these nultiple p values, as you go through the interim
anal yses, one could choose any p value they wanted and
continue to go through the trial, amassing additional p
value. There is a problemw th that approach, right?
kay.

One ot her question. The protocol is actually
quite |l audatory of the log-rank test. | will not read the
i ndi vi dual statenents fromthe protocol, but there are
think two | ocations where they nmention the superiority of

the log-rank test and that it is distribution-free, and |
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think they go so far as to say that one of the best tests
available to identify small differences between treatnents
is the log-rank test.

Yet, now there is a good deal of enphasis on
t he Cox anal ysis approach. | could only find one brief
menti on of the Cox analysis approach in the protocol and if
| conpared statenents about the | og-rank versus statenents
about the Cox, ny view would be that the investigators were
hangi ng their hopes on the | og-rank and not the Cox. Yet,
we see a good deal of anal yses today centered on the Cox
progressi on anal ysi s approach.

DR QU NN: Well, the survival curves becone
nore variable at later tine points of the trial, and the
Cox nodel helps to partition out some of that variability
and to assess the treatnent effect.

DR. COHN. Yes, if | could just comment about
that, Dr. Mye, because you have to renenber, this protocol
was planned in 1978 or 1979. There were no data yet on
long-termfollowup of heart failure. So, the possible
pot ency of covariates and variables in influencing
nortality was conpl etely unknown at that tine.

| think that all current trials in heart
failure are done recogni zi ng those vari abl es and adj usting

for them usually with a Cox anal ysis.
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| agree with you. At the tine this protocol
was witten, the Cox anal ysis was not necessarily
identified as an inportant determ nant, for the very reason
that we were not very cogni zant of how i nportant these were
going to be in influencing this ultimte survival.

DR. MOYE: So, | guess the crux of the matter
here for ne is, is there ever a circunstance when the
primary statistical prospectively stated analysis plan can
be adunbrated, can be substituted by another analysis plan
usi ng anot her stat anal ysis procedure?

DR. COHN: Again, | think you are entirely
right, and that is why we have gone into this intensive
anal ysis of the statistics because that question has cone
up repeatedly and we can only show you the data as they
are. These are the p values. One has to interpret them as
one chooses to do.

But keep in mnd that this is a study designed
20 years ago. This was a VA cooperative study. This was
not designed really as a regulatory study so that careful
selection of criteria for endpoint were not as precise as
one would see in a protocol designed today with the goal to
cone to this commttee and ask for approval. So, one has
to look at this alittle differently than one mght at a

nore recently organi zed nmega-trial in which p values are
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clearly defined as the goals for the trial.

DR. MOYE: Thank you

DR. MASSIE: Let nme just read the statenment |
think that Dr. Myye was pointing out. This is in the
anal ysis nethod of the protocol, the PFl on page 34, where
it said that variables which are prognostically inportant
will be identified by conparing survival curves of patients
on different |levels of baseline variables. The life table
regression procedures of Cox will also be used to identify
vari ables that are prognostically inportant and to obtain
estimates of treatnent effects adjusted for any equality in
their distribution between treatnents.

Now, one thing that struck ne on the baseline
characteristics is there were no inequalities of those
prognostically inportant variables. Ws that the case?

DR. COHN: Yes. There were no significant
di fferences when one asks are there differences between the
two groups, but of course there are subtle differences
whi ch may inpact upon nortality that don't reach
statistical significance when one conpares the two groups.
It has been the usual approach in V-HeFT to | ook at al
vari abl es and not just confine oneself to variables that
show a significant difference between the two treatnent

arns.
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And you can see the degree of adjustnent that
was required when we switched froma |log-rank test to a Cox
anal ysis, albeit using now only those variables identified
by the agency and not the variables that we had originally
pl anned on using because they were presel ected
i ndependent | y.

DR MASSIE: It's just that in ny naivete | was
surprised that there was such a substantial difference in
t he outconme of those anal yses, despite the | ack of what
| ooked |i ke even trends. | sawa .5 difference in VO2, but
everything el se | ooked right-on. | wondered how nmuch of
that m ght have been as a result of inputation of the
m ssi ng val ues as opposed to --

DR. COHN. Well, there were only 51 m ssing
values in this whole group out of --

DR QUINN:  459.

DR. COHN. -- 400 and sone patients, so it's
really a relatively small nunber.

It woul d probably be appropriate -- Lloyd, do
you want to make a comment about that? Because Ll oyd has
really spent a lot of time going over these data.

DR. FISHER  Well, just that the reason you can
get a difference is, there are papers out showing in the

Cox npodel, if the Cox npdel with covariates holds, if it is
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appropriate -- and that is an if -- then if you | eave out
ot her covariates, you bias the estimted effect downward.
That is, | think, Piantadosi and Sam Weyend and sone ot her
peopl e have published that.

So, perhaps the reason there is a change is
slightly anal ogous to in the analysis of variance you can
reduce your variability by taking into account factors. It
is not that you are correcting for baseline inbal ance, but
you have a nore precise treatnent estinmte when you al so
take into account the other factors, and that does not
contribute to the variability. That would be ny guess that
that is how this happens.

Now, having said that, how you would actually
prove a statenment |ike that | amnot sure, but it certainly
can happen nmat hematically.

DR. MASSIE: Lem and then I thought | woul d
ask Dr. D Agostino to comment after Lem

DR. MOYE: Just one brief question. | wonder
if you would cormment on the concerns that have been raised
about the lack of fit of the Cox progression nodel.

DR. FI SHER: Pardon ne. About the lack of fit?

DR. MOYE: The difficulty with the
believability of the underlying assunptions required by the

Cox regression nodel.
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DR. FISHER  Yes, | would be happy to comment
on that because that's actually how | got involved in this.

Thi ngs were sonewhat down the road and the FDA
review said the fit was examned in two ways, mnus |og
plots. And also on the SAS output there was a statistic
for fit. One of the p values for goodness of fit was .049
or sonet hi ng.

And | canme in there and |I | ooked at the plots
and | said, hey, this is proportional hazards. | knew
that. | nmean, | looked at it. Now, this isn't proof, this
is Cestalt.

So, what | suggested to the agency, | said,
let's go to the random zation test. W' Il use the Cox
statistic but because we're worried about the paranetric
assunptions, we will go to the random zation test for the
treatnment effect, which is what we did, the primary thing
actually that I did in ny analysis.

Bef ore that was done that was agreed upon at a
neeting wth the agency that -- of course, the
random zation test is always valid. It doesn't depend on
t he assunptions. The p value actually turned out to be
al nost exactly the sane. To be perfectly frank, even
before we did it, I knew that woul d happen because | had

seen the plots and it | ooked |ike proportional hazards.
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But nevertheless, | think it will alleviate
that concern with the agency. | assune that Jimis here,
and if the agency still has concerns about that, they can
bring themup. | don't think that's nuch of an issue here.

DR. MASSIE: Ral ph, do you want to hel p?

DR. D AGOSTING Well, I'mnot going to help
but 1'm going to say sonet hing.

| guess |I'mnot overwhel ned with the notion
that the protocol says a log-rank test as the mmjor test,
and then later on one may want to shift to a Cox. | have
witten protocols where the analysis that we actually used
wasn't even invented when the protocol was being witten.
So, the notion of shifting is not too dramatic.

But in this case here there is such a heavy
reliance on the log-rank test that you sort of say that
this is the procedure to be used, and then when they're
shifting to the Cox, as the analysis is produced, it does
beconme bot hersome in terns of trying to sort out, is it
chasing after sonething that's going to show significance,
or is it something that you really believe is the best
met hod.

The other point that really bothers ne is that
I can't sort out what the primary variables are. It seens

tonme like there are a lot of primary variables, which
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means that there is a lot of testing that is going to go
on. And now it |looks |ike there is only a couple of
primary vari abl es, which neans maybe there shouldn't be too
much adj usti ng.

Coul d soneone really clarify? 1 thought I
heard a presentation that there were a | ot of secondary
vari ables, but in the materials | had, there were sonething
like six primary variables. That would | ead you to say
that you commtted to those vari abl es.

DR. COHN: The protocol did have, | think, six
vari ables as primary endpoints. | knowif | were rewiting
the protocol today -- and | can't do that -- and we had in
m nd a regul atory consi deration, we would have nore

preci sely defined what were primary and what were

secondary. In 1979, that was not done.
We all knew as we were progressing -- and we
certainly have | earned since then -- that the inportant

variabl es are the ones that | focused on this norning
because we now know those are the inportant variables in
heart failure.

How did we learn that? W |earned that from
V-HeFT. So, this is a self-fulfilling prophecy. You do
the study, you |learn about the disease by doing the study,

and then it would be nice to then go back and redesign your
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protocol, but we don't have the luxury to do that.

So, what you are saying is correct. One has to
recogni ze there were a nunber of variabl es.

The beauty, of course, of this is that every
vari able went in the same direction. So, we haven't hidden
anything. | have alluded to sonme of those. The trends
were all favorable in everything that we | ooked at. | hope
that gives sone confort to the agency in the approval of
the drug because there really is consistency across all the
vari abl es.

DR. D AGOSTING One of the concerns that |
think we mght have with that is that you then really use
the study in an exploratory fashion, which is we [earn from
studies. But it still then | eaves us with the sense that,
do we believe the way the variables ultinmately were sorted
out would, in fact, be confirmed in yet another trial.
think this is where ny problens cone from

DR. COHN: W have what we believe is strong
support for the other variables in V-HeFT Il. So, you have
seen two trials in which the second -- the other endpoints
all went in the sane direction, and | think that should
gi ve you confidence that V-HeFT |I has been replicat ed.

DR MASSI E: JoAnn?

DR. LI NDENFELD: Dr. Cohn, | have sone concerns
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about dosing intervals. V-HeFT | and V-HeFT Il were both
g.i.d., and | understand the approval is for t.i.d., or is
it for g.i.d.?

DR. COHN. No, the approval should be for
g.i.d. The data are qg.i.d.

DR. LI NDENFELD: All right, good.

DR. COHN: | think sone of the recommendati ons,
at least in one of the guidelines, is for t.i.d., based
upon intuition, certainly not based upon data, and we are
here with data, not intuition.

DR. LI NDENFELD: Good.

DR MASSIE: [|I'mjust going to go to our
consultants first and then we will open it up to the whole
commttee. Bob and Jim any comments, questions?

DR. CODY: A couple of questions. D d any
pati ents who participated in V-HeFT | participate in V-HeFT
I1? How many woul d you say, what percentage?

DR. COHN: Yes. | think about 15 to 20 percent
of V-HeFT | patients who survived V-HeFT | were recycl ed
and re-random zed into V-HeFT Il. This of course is a
maj or reason why we have never nerged these two dat abases
because of the overlap of patients.

We have done extensive analysis to see whet her

there was any difference in behavior of those patients who



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

70
were re-random zed as conpared to those new patients
entered into V-HeFT |1, and there appeared to be no
i nteracti on whatsoever. So, we feel confortable that they
can be treated as if they were the sane subset -- fromthe
sane set of the popul ation, but that does influence a
couple of things in terns of age, for instance. They
al ready were a few years ol der

DR. CODY: In terns of the very sophisticated
statistical analyses that have been done and presented
today, has this been factored in, or does it need to be
factored in? | would have to defer that to people who know
a lot nore about statistics than | do.

DR. QUINN: Actually I can answer that
gquestion, that the results were done both ways for V-HeFT
Il, both using all the patients that were random zed to
that trial, as well as |ooking at the patients that had not
been in the V-HeFT | study. The results were absolutely
consi stent using both nethods.

DR. CODY: \What percentage of the patients in
V-HeFT | and Il were wonen?

DR QU NN. There were no wonen in the trial.
It was all conducted in the VA hospital setting.

DR. CODY: | raise this because of the current

VA and NIH push to include wonen in heart failure trials in
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a nore representative fashion. This is certainly an issue
wth at | east one of the VA-sponsored heart failure trials
that are currently underway.

We are assum ng that we could extrapol ate these
findings across genders. |Is that a reasonabl e assunption?

DR. COHN. Well, | guess your assunption, Jeff,
is as good as mne. Certainly when one has | ooked at the
response in wonmen versus nen in the trials where both
groups have been included, such as the SOLVD trial, there
appeared to be no difference in the therapeutic response.

Wrnen were not included in V-HeFT because we
recogni zed we would have so few that it would not be
possi bl e to anal yze them separately, so we confined the
study to males. The extrapolation to the femal e popul ation
then is going to be a matter of judgnent rather than of
dat a.

DR CODY: | guess a final coment is, | think
a very inportant statenent that has been made by the
presenters, and that is the need for prescribing
information for this conbination. Wat data exists to
suggest or to guide people when to use BiD| instead of an
ACE inhibitor? Wen do you use BiDil in addition to an ACE
i nhibitor, and can these findings of functional class 2 and

3 patients be extrapolated to functional class 4.
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DR. COHN: Your last comment is a very
i nportant one, and since there was an exerci se entrance
criteriain all of these patients, class 4 patients were
substantially elimnated fromthe trial. There were a
smattering of patients who were said to be in class 4
failure, and as you know, a patient mght have been in
class 4 failure last nonth and now is anbul atory and
functional and gets included in the trial. |Is he now a
class 4 or is he a class 3? W argue about that all the
tinme.

But there really is little data in class 4
patients in this trial. There is a good deal of experience
with the conbination therapy clinically on henodynam cs in
class 4 failure, but they were not included in this trial.

| think your first issue was --

DR. CODY: Using BiD |l instead of an ACE
inhibitor or in addition to?

DR. COHN: Yes, the place of this in therapy.
Qoviously, the labeling that is being requested woul d point
this out as alternative therapy to an ACE inhibitor in
pati ents who were not receiving an ACE inhibitor usually
because of intol erance or perceived intolerance. W know
that the anal yses done of the use of ACE inhibitors in

patients with heart failure continues to suggest that there
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is a large nunber of patients not receiving an ACE
i nhi bitor who, on the basis of the data, should be
receiving an ACE inhibitor. So, this would be alternative
therapy for that group of patients who physicians choose
not to use an ACE inhibitor.

We are providing no data on this conbination
added to an ACE inhibitor, and we would not anticipate that
that should be included in the Iabeling. Many of us in
clinical practice use that conbination because we have
found anecdotally that it is effective. But there have
been no systematic studi es done of hydral azi ne-i sosorbi de
dinitrate added to an ACE inhibitor to justify that as a
| abel i ng i ndicati on.

DR. CODY: | agree with you that that there are
patients where we woul d use the conbination, and generally
t hose woul d be the patients who aren't doing well. They
m ght be the functional class 4 patients who are not
responding to an ACE inhibitor or the hydral azine nitrates,
so we conbine them \Where clinically, where this piling on
concept is used for the sickest patients, do we have to
have sone special wording or reconmmendati ons about that?

DR COHN: Yes, | agree with you conpletely,
Bob. That is really the way we have to focus this therapy

based upon the data from V-HeFT. W have to limt the
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i ndi cation to what has been denonstrated in V-HeFT. |
appreci ate your comments, Bob.

DR. MASSIE: Just one qualification and then
Ray has a questi on.

When you say in people who are not using ACE
inhibitors, would it nake nore sense in people who have
been tried on ACE inhibitors and have not tol erated then?
In order to best serve the educational function that what
we are trying to do is get people to use ACE inhibitors and
we know there are people in whomyou can't, but not just in
peopl e who are not on them because that woul d be any heart
failure patient who is newy diagnosed and hasn't yet had a
chance to be treated.

DR. COHN. Well, you know, you may be right.

On the other hand, if you | ook at the ancillary endpoints
such as exercise, and one had a therapeutic goal in an

i ndi vi dual in whom prolongation of |ife, based on whatever
ot her issues mght be present in that individual, was not
your primary enphasis, and your primary enphasis was to
allow the patient to do a little nore exercise, one m ght
conceivably feel that in that instance the nortality
benefit of Enalapril was not inportant to this patient.

Now, these are judgnental issues that

physi ci ans have to cope with, so it is difficult to demand
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that all physicians give all patients with heart failure an
ACE inhibitor. It is inportant to show themthe benefit of
ACE inhibitors so that they can choose to use those drugs
in the appropriate patient population. So, it is a very
nebul ous kind of distinction, but | think physicians have
to be given choices.

DR. MASSIE: Ray?

DR LIPICKY: | have forgotten the operant
policy during the studies with respect to how t he dose was
mani pul ated with respect --

DR. MASSIE: Can you speak a little | ouder,
pl ease?

DR LIPICKY: Sorry. | have forgotten the
operant policy wth respect to how dose was mani pul at ed
during the studies. Was it titrate to maxi numtol erated
dose with sonme upper [imt?

DR. COHN: Yes. The upper limt was 40
mlligranms 4 tinmes a day of isosorbide dinitrate, and 75
mlligranms 4 tinmes a day of hydralazine. It was a dual
titration, and that is, both drugs were increased at
subsequent visits until the patient achieved that higher
dose.

| f headache, which was the major side effect,

i ntervened, the dose could be either held or even reduced,
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and that is why the nmean dose in V-HeFT | was about 240
mlligranms of hydral azine, not 300, and the nean dose of
i sosorbide dinitrate was about 110 mlligranms and not 160
mlligranms reflecting that.

DR. LI PICKY: But dose was increased for both.

DR. COHN: For both.

DR. LIPICKY: They were not changed
i ndependent | y.

DR. COHN: No. Although if a side effect
occurred, the physicians were encouraged to reduce the dose
of the ISDN first because it was our inpression that that
was the nore |ikely cause of headache. So, they m ght have
reduced one and not the other. And sonetines they
di sconti nued one and not the other.

Now, we had a little trouble dealing with that
di sconti nuati on of one of the drugs because they were
taki ng one and they weren't taking two. Know ng what we
know now, it's possible you need to take both in order to
get the beneficial effect. But it was all an intent-to-
treat anal ysis anyway, so that analysis was not influenced
by whether they did or didn't take both drugs.

DR, LIPICKY: Fromthe vantage point of
instructions for use, and based on the experience, do you

think it's a problemthat one has to take both and does not
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have a choice in titrating one or the other, depending on
adver se synptons?

DR. COHN:. | think our data woul d suggest that
if one wants to attain the benefit of this drug
conbi nation, one should use the two drugs. W have no way
of analyzing what the optinmal dose of each of those two
conbi nations is, as you know, and this was not a dose
response study. So, we are left with a strategy for
t herapy, a strategy for reducing the dose if side effects
occurred, and when one used that strategy, we reduce
nortality.

Now, | think froma |abeling standpoint, all we
can do is reconmmend that strategy in the |abeling, know ng
full well that that may not be the optimal strategy or the
only strategy, but the only strategy we studi ed.

DR. MASSIE: Ray, while you have the
m crophone, before we open the general discussion, maybe we
can get you to clarify sonething for us. The idea of a
conbi nation drug as opposed to the two conponents of the
drug. | think you started hinting on that point a bit.

What woul d the FDA see as a reason for
approvi ng a conbi nati on drug when we have the two
conponents, and | guess then | would |ike Jay to foll ow up

and tell us why he thinks it is better to have this
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conbi nation rather than the two conponents, what advant age
it provides, because ordinarily | know in conbination drugs
where we have dealt with them for hypertension, you have to
show both conponents are effective and then there is sone
advantage to having the two together. Maybe, Ray, you
could tell us why we should be thinking about this.

DR, LIPICKY: It could be a very |ong
di scussion but | think the short discussion is that if one
has a trial where one thinks there has been docunentation
of an alteration in irreversible harm and one knew that,
say, it was a single chemcal entity, but it was a
racemat e, nobody woul d have any probl ens what soever in
saying that the drug, a racemate, did it.

| think that if you consider this to have been
docunented, to have an effect on sonething that is
irreversible, well, then you are stuck, or not stuck. It
IS appropriate to consider the conbination as a single
dr ug.

Odinarily one woul d expect to be able to
docunent that drug A plus drug B has a bigger effect than
either drug A or drug B alone at the appropriate doses.

But ordinarily one would be concerned about that if one
could in fact do studies that would all ow one to determ ne

that. It is unlikely to be able to do themfor
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irreversible harm especially wwth a study that is 20 years
ol d.

TEMPLE: Barry?
MASSIE: Can | just let Jay respond?

TEMPLE: Barry? |'d |like to add sonet hi ng.

5 3 33

MASSI E: Go ahead.

3

TEMPLE: We have a conbination policy that
doesn't distinguish really between taking the two drugs
separately and putting themin the sane tablet. That is
theoretically of no concern. It is never a benefit to have
themin one tablet except convenience. There can't be a
medi cal benefit fromtaking themtogether as both
separately. The question is, do they each contribute, as
Ray said. The longstanding policy is you have to
denonstrate that each conponent makes a contri bution.

We have, however, tried to confront the
guestion of, suppose sonebody shows you that you've done
sonmet hing inportant with two drugs and it is really not
possi bl e anynore to test the two conponents because you
can't have the placebo group to do it.

What we have said is, if there is a plausible
basi s for having both conponents, on theoretical grounds we
woul d sort of live with the disconfort of approving the

conmbination if it had an inportant effect on survival or
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irreversible norbidity or sonmething |ike that.

DR. COHN: | think the answer to your question,
Barry, is a conplicated one. Let nme put it this way.

| f one | ooks at the use of this drug
conbination in its generic form out in the comunity,
there is very little use of hydral azine. There is
substantial use of nitrates. |ISDNis widely enployed in
heart failure, w thout |abeling, and w thout indication and
wi t hout marketi ng.

Hydral azine is not used, perhaps for several
reasons. Nunber one, physicians don't like witing so many
prescriptions because they would have to wite two separate
prescriptions. Patients do not |ike taking so many pills.
And there is no dosage form avail abl e of hydral azi ne which
mat ches the dosage formused in V-HeFT. So, there are
several inpedinents to the use of hydral azi ne.

The nitrate use suggests that physicians are
very confortabl e using | SDN because they are confortable
with that drug. And they are using it for reasons which
are nysterious because there is no existing database which
suggests that |SDN should be used in patients with heart
failure, other than the V-HeFT database, which we now
bel i eve strongly suggests, based upon the new data that |

showed you, that hydral azi ne should be used along with
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| SDN.

So, having labeling for BiDl, if it wll help
physi ci ans to understand the application, the dosing and
t he useful ness of these two drugs and can do it in a single
prescription, with a single tablet that patients wll be
much nore confortable taking, | think it can have a
profoundly favorable effect on the nmanagenent of this
syndronme because, despite the fact that all the guideline
comm ttees recommend using this conbination, it is not
bei ng used.

There has to be sone explanation for that, and
that's the best explanation | have, is what | have given
you.

DR. MASSIE: Ckay. Wll, what we are going to
do is, Jeff, since he has not gone, and then we will start
fromthe right.

DR. BORER:. Most of the questions | had have
been answered, but | need a clarification here, if | can
have one, please, and then based on the response to that |
have several questions | would |ike to pose.

First of all, I would Iike a clear statenent of
what is being requested for approval here. Wat is the
indication? Are we tal king about approving the conbi nation

for reducing nortality rate in patients wth congestive
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heart failure, or are we being asked for approval of the
conbi nation for the treatnent in general of people with
heart failure because at |east three things | ook |ike they
get better, nortality rate and nmaybe exercise tol erance and
maybe ejection fraction?

What indication is the sponsor seeking here in
t he approval process?

DR. COHN:. Well, | guess if you are speaking of
t he sponsor, maybe we should turn to the sponsor. Cesare,
do you want to respond to that as the sponsor?

DR. ORLANDI: The indication that we are
pursuing is for treatnent of congestive heart failure in
addition to digitalis and diuretics in patients actually
not taking ACE inhibitors. This is based, indeed, on data
that we feel are convincing, that are nortality data and
ej ection fraction data.

DR. BORER. (Ckay. So, you are not specifically
suggesting that the drug is indicated for reduction of
nortality, but rather that it is indicated in general for
treatnment of patients with heart failure. |Is that right?

DR. ORLANDI: W feel that we have denonstrated
actually an effect on nortality as well.

DR. BORER | think that Jay is absolutely

right, of course. You can't be penalized for not doing
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what you didn't know to do at the time you did it because

the data were not avail abl e. | cone to these dat

sort of a general

good.

awth a

bias in favor of the conbination being

However, we are being asked to approve the

conbi nation for sonething here. Now | understand that it

is for the general

treatnment of patients with heart

failure, particularly because of nortality reduction. And

that may be a good thing to do.

everybody has to fee

reproducibility of the effects,

But if we are going to do that then obviously

confortable with the consistency and

and therefore there are a

nunber of statistical considerations that | would |ike

sone, again, clarification about here.

| don't think that the p values are

roncl ad

rules that one nust foll ow because they say this or that,

and I know the FDA regul ations aren't witten that way

either. They are guidelines.

On the other hand, we have information really

fromtw trials. One of themwas placebo-contro

led. As |

| ook at the data, the general GCestalt is that ejection

fraction clearly is inproved when you give the conbination.

That is a good thing. Exercise tolerance, well,

it doesn't

really quite nmake it statistically but

you know,

it goes
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in the right way. That is convincing. And then we have
nortality, which is of course a very conpelling argunent if
it 1s a reasonabl e one.

But that is where this desire | would have to
be able to be convinced of the consistency and
reproducibility of the results begins to founder a little
bit because of statistical considerations that | am not
sophi sti cated enough to really understand.

The way | see it, we have a hypothesis that
all owed only a one-directional response, maybe reasonabl e,
SO we used a one-tailed t-test.

We say that there is no penalty for | ooking at
the data many tinmes if you passed a predeterm ned boundary
that was determ ned by the Data and Safety Mnitoring
Committee at an early |ook. That nay be right, but | have
never heard that before, but maybe it is right.

We have nultiple pre-specified endpoints and we
have no penalty for |ooking at those, even though they
presumably coul d have gone either way. And that is okay
because nortality is so inportant.

But we only have one pl acebo-controlled trial
and then we use a second trial where the placebo is present
but it's a historical control

So, all of that is not the way we are
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accustoned to seeing data, and I would |Iike to have
clarified for ne whether it is really legitimte to say we
don't have to pay a penalty after a pre-specified stopping
rule is passed but we decide to go on anyway because we
wanted to see if the result was consistent over tine.

If it isreally legitimate not to pay a penalty
when we tal k about consistency, if there are multiple pre-
specified endpoints but there is one that really | ooks real
good. Wiat's the answer to that? |Is there a statistician?
Ll oyd, perhaps?

DR. MASSIE: W've heard the answer fromthe
sponsor. | would like to have the answer from our two
commttee statisticians.

DR. COHN: Could I just add one point here
because | didn't bring this up before. | amreading now
fromthe V-HeFT | protocol under Sanple Size and Duration.
"The primary objective of the study is to determine if the
survival time is increased on vasodil ator therapy as
conpared to the survival tine in the placebo group."” That
was the primary endpoint. So, don't allow all these other
endpoints to dilute that out. It is the primary endpoint.

DR. BORER That is a good point and | accept
t hat .

DR COHN: | would Iike the response fromthe
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agency, but just to rem nd you, the reason for inposing a
penalty for multiple | ooks is that you al ways have the
opportunity to stop the trial if you surpass the guidelines
for the endpoints and the nultiple |ooks.

| f you surpass the endpoint and don't stop the
trial, you really have elimnated the need for any nore
penal ty because you haven't responded to it in the first
pl ace. So, the nmultiple | ooks have not really contributed
to your final decision. That is a nuance, and | would | ove
to hear responses fromthe statisticians on that, but just
intuitively it seens to ne that nmakes sense.

DR MASSIE: Len?

DR. MOYE: | have sonewhat a different view

(Laughter.)

DR. MOYE: The purpose of corrections for
multiple looks is to ensure that you have preserved the
type 1 error at an acceptable bound. The type 1 error,
think, is really a cause for lots of concern and |ots of
conf usi on.

Fromny way of |ooking at it, the type 1 error
is a mtter of population protection. The experinenters
have an obligation to protect the population from which
they derive their patients and the derived sanple. They

protect the derived sanple, of course, by taking care of
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the patients as best they can. They protect the popul ation
by ensuring that they don't inflict unnecessary false
positives or fal se negatives.

The way to provide the insurance for false
positives is the alpha level. For every decision that is
made concerning a hypothesis test, you have the potenti al
for sanpling error propagation, and there are two ways to
handl e that. The far superior way, again in ny opinion, is
for the investigators to handle it. That is to say, the
i nvestigators nust say with absolute clarity what they are
going to do with the primary endpoint, how they are going
to test it, and what they are going to do with secondary
endpoi nts. They nust provide, if you will, a decision
path, how they are going to work through the collection of
endpoi nts that they have.

They are in the best position to do it because
they can do it prospectively. They have an excellent fund
of know edge to do it, but | nust confess they are not used
to doing that, and perhaps the reason is that we have not
asked themto do that. Because we haven't, we find
ourselves again in the position of trying to nmake sone
determ nati on and sone post hoc correction of these
accunul at ed deci sions.

| think if the investigators surrender their
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mandat e, because that's what they have in the beginning,
for controlling these al pha errors to us retrospectively,
then it is up to us to cone up wth our own.

My personal one is a very conservative one
whi ch penalizes investigators for each decision they make,
so that in this circunstance that where the type 1 error at
the 2-year interimanalysis is very small, then you
nevert hel ess accunul ate sone error because that decision
may have been wong. You accunul ate al pha fromthat and
you nove on, so that as one progresses through the
secondary endpoints, the al pha eventual ly accunul ates. You
stop when you reach the bound, whatever that bound happens
to have been. Typically it's at the .05 | evel.

So, | amarguing for, nunber one, for a
prospective plan for the spending of alpha, but inits
absence -- and nost tinmes | amafraid it is absent -- a
very conservative post hoc plan for the accunul ati on of
al pha, and that way we can ensure that the probability of
making it at least a type 1 error fromall of themis
acceptably small for the population at |arge.

DR. MASSIE: Ral ph?

DR. D AGOSTINO | agree very nuch with the
spirit of what was just said, but | would like to add a

couple of coments to it.
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| think this idea of saying you cross the
boundary and then you no | onger pay a penalty, well, as you
cross the boundary you find later on that your nortality
for the full study isn't significant. Do you still believe
it is significant because you crossed the boundary earlier?

Do you start running into nmaking decisions
|ater on that you will change your mnd or you wll do
di fferent things, depending on what those | ater anal yses
produce, and you have to have sone kind of way of guiding
yourself in terns of alpha -- | don't like this notion of
al pha spendi ng, but what do you believe about it as you
start |looking at the data in a further fashion?

| think that -- and this is a good exanple --
you have margi nal significance with the 2-year nortality.
I nmean, why isn't it .001 so there was no confusion? It is
hovering around. You fuss wth one analysis and it crosses
over the significance. Another analysis and it becones
slightly better for you. There is not a very conforted
feeling on that, and these nultiple | ooks at the data
really can't be just dism ssed as you have protected
yourself earlier.

So, | think that we really are in a situation
that we can't say you crossed the boundary, therefore you

forget about the alpha. | don't think that really is the
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case here.

And | do think that this question that you
raise -- and | was trying to say sonewhat the sane. You
cone into this study with certain notions that you want to
| ook at survival, and you' ve seen sonething that |ooks |ike
a 2-year survival. WIIl you see it again? | amnot sure
you will see it again. | amnot sure | amconvinced with
what the data | have seen here.

And | realize that survival is the major thing,
but you still carry with you six primary outcones and what
are you going to do with those? Are you just going to
ignore then? Those are all sort of |ook-see. | am not
going to think about any significance on thenf? You
certainly are, and once you start playing that gane, |
t hi nk you have to say, how am| going to use ny al pha, how
am| going to be able to sit back and say, | really believe
what | have.

And | think that we are left in a situation
where we see the survival but | would |ike to see another
test of it.

MASSI E:  Jeff, do you have nore?
BORER:  No.

MASSI E:  JoAnn, go ahead.

3 3 33

LI NDENDFELD: Just in this sane vein, |
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wonder when we use a second analysis to assess nortality,
when we know that the first anal ysis has been borderline,
does the second type of analysis need to be stricter than
ordinary criteria, once we know that the initial analysis
was of borderline significance?

DR. D AGOSTING Are you asking nme that?

DR. LI NDENDFELD: Yes.

DR. D AGOSTING I'mnot sure | know the
guestion. Are you saying if they put a second study
t oget her ?

DR. LINDENFELD: I'msorry. In the initial
study, once you know the initial nmethod of statistical
anal ysis was of borderline significance, and we go to a
second, already knowi ng that the first was borderline.

DR. MASSIE: This is the |log-rank versus the
Cox?

DR. LI NDENDFELD: Versus the Cox, right.

DR. D AGOSTINO No. This is the notion,
t hi nk, that was raised in the question, are you |ooking for
the test that is going to do the best for you?

DR. LI NDENFELD: Exactly. Shouldn't the second
be perhaps stricter than if it was primary --

DR. D AGOSTING | think so and | think that

there is real justification for that.
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Again, | don't see anything wong wth, say,
doi ng an anal ysis that makes no adjustnent for baseline
vari abl es, seeing where that goes, and then doing a sharper
anal ysis that includes covariates to get rid of some of the
variability. | amnot sure it's inbal ances that you need
to correct, but you want to reduce sone of the variability.

But as you progress through that, if it is
stated in the protocol that the real analysis that you are
going to put your final weight on is the Cox regression
that does all the covariates, then | think you can wait to
see what that produces.

But if your protocol says | amgoing to | ook at
the | og-rank and maybe | ook at the Cox, or it is unclear
what you are going to do wth the Cox, and then you really
nove to the Cox with the hope that it is going to give you
sonme significance because the log-rank didn't, | think you
are in a situation where you are beginning to doubt how
much certainty you can get fromthe study.

DR. MASSIE: | think the commttee has been
restive and al so very cooperative in not interrupting.

We were schedul ed for a break, but I would |ike
totry to nake a pass-through here and continue the
di scussion, starting down there. Udho?

DR. THADANI: | have a couple of conmments and a
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coupl e of questions.

| want to reiterate, the study of V-HeFT I and
V-HeFT Il was in class 2 and 3 failures, and only in
femal es, so the application of what we say is only to those
groups. There is no data on top of ACE inhibitors from
either of the trials.

Jay nentioned that the study started in 1980
and since we did not know the noving target, it should not
be penalized. W learn with experience and the conmttee
has to nake a decision what we know now, not what was known
before. Life is a penalty. As we get older, we are going
to die sooner.

Now, Jay nentioned that we don't know why
nitrates are used w thout hydral azine, and | think about 30
percent of the patients in CHF have coronary artery
di sease, in sone studies 40 percent. The reason nitrates
alone are used are really for 20 percent despite --
especially in class 2 and 3 failure, the angina. So, we
are using nitrates to treat angina, not necessarily heart
failure synptons. It is difficult sonmetines, when they are
getting exercise-induced dyspnea, to distinguish howis
heart failure versus how is angina.

So, | don't think I have nuch probl em why we

are not using hydralazine all the tine in those patients.
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That is a conment.

Jay, you nentioned in your very earlier
statenent that efficacy perhaps is not related to
henmodynam cs, and yet to turn around and you say, well,
hydr al azi ne probably prevents tol erance and probably is
doing that, so it doesn't jibe.

Now, one of the questions on tolerance with
nitrates is a noving target. W still don't know what
exactly produces it. That is why the sulfhydryl
hypot hesi s, the neurohornones know t he oxygen radical, and
| could say there are receptors. So, | really don't know
what to call this.

Now, you are alluding to Dr. El kayam s study
t hat hydral azi ne prevented tol erance perhaps reboundi ng.
He is in the audience. | amgoing to ask himagain. |
have asked him several tines before. There is no
hydral azi ne group in that study and the study was only 24
hours. So | have no clue whatsoever what it will do if you
do it at 1 week or 2 weeks. Perhaps it mght delay the
tol erance. By 2 weeks there is no efficacy whatsoever.

So, | amnot willing to buy that as a data
showi ng that -- postul ation, yes, but not a convincing
proof that that is how the conbination is working. So,

want a comment on that before | say sonething el se.
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Per haps you or Ui, who is in the audience, want to allude
toit.

DR. COHN. Let ne see if | can try to express
the rel ationshi p between henodynam cs and | ong-term benefit
because, yes, | did nmake the point that the henobdynam c
effects that may well influence synptons in the short term
are not necessarily indicative of a |long-term benefit.

Yes, it is true that nitrates on henodynam cs
apparently produce tolerance. Partial tolerance, we would
say, because we have done sone studies on nitrate therapy
chronically and are able to denonstrate that, given with a
drug-free interval at night, at 10 or 12 hours at night,
that nitrate effect persists.

It is true that the benefit that Uri and Leung
and ot hers have shown with nitrate co-admnistration is on
henpbdynam cs and is short-term So, it provides us a
potential mechanism but it certainly provides us no proof
that the long-termbenefit is enhanced by the conbination
and woul d not al so occur with the individual drug. |
woul dn't suggest to you at all that these data can be
directly extrapolated to the long-termeffects of nitrates.

Now in our view, the long-termeffects of
nitrates on left ventricular renodeling are non-

henbdynam c. W have data in an aninmal preparation in the
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cani ne that when you adm nister nitrates for 3 nonths, you
prevent the renodeling of the left ventricle wi thout a
denonstrabl e henodynam c effect. So, ny viewis that this
mechani sm of action of nitrates is through nitric oxide
effect either on the interstitiumand the collagen, or on
the nyocyte directly to alter the renodeling process. |
think there is grow ng support for the idea that this
renodeling is a non-henodynam ¢ phenonenon.

| have no idea whether tol erance devel ops at
all to that effect. W have no data that hydral azi ne would
i nfl uence that effect whatsoever. So like in nost drugs --
and | think this applies to practically every drug that has
been approved by the FDA and that we use daily in practice
-- we do not know how they work. Miuch as we would | ove to
know, we are always grasping at straws to try to find out
how drugs such as ACE inhibitors work, or why do beta-
bl ockers | ower bl ood pressure. | have no idea, but they
do.

So, we have to separate nmechanismfrom efficacy
to some extent. W are dealing here with potenti al
mechani snms, but clearly not proof of the mechani sm of |ong-
termefficacy.

DR. THADANI: Also, | think I would like to

poi nt out that |SDN regi men uses four tines, which angi na
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is really no better than placebo in several studies. So,
it is avery different reginen. So, | would like to
suggest let's keep tolerance out of the discussion because
you are tal king about survival. A conbination nmay or may
not be rel evant.

Now, point two | want to nmake is that in the
V-HeFT 11, Enalapril was definitely superior to conbination
therapy with | SDN hydral azine. There is no way about that,
so that is a fact. So, ny judgnent would be that even --
which | use sonetines patients who do not tolerate the ACE
I would hate to suggest that we should put a broad | abeling
that patients should be -- this is an alternative
treatment. | think you have got a study in which you did a
study and Enal april cane out ACE or better.

So, it's only in patients who are not able to
tolerate ACE, not that they are not taking ACE because a
| ot of physicians do not prescribe ACE, or patients who
have renal dysfunction, that m ght be the way to go.

So, | think one has to be concerned when you
are | ooking at the | abeling issue.

The question was raised in the V-HeFT |I. You
adj ust ed, dependi ng on the headache, separately |SDN | ower
dose without |eaving the hydral azine. How are you going to

do that with a conbination? Do you have any ideas, or what



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

98
do you suggest we shoul d be doi ng?

DR. MASSIE: Just respond to that |ast question
about the adjustnent.

DR. COHN: The conbination has two different
dosage forns which provide different relative anmounts of
| SDN and hydral azine. So, there is sonme flexibility
avai l able by altering the tablet.

DR. MASSI E: John, do you have a question?

DR DMARCO | amstill alittle bit
unconfortabl e about recommendi ng a conbi nati on drug when we
do not really have data about either of the agents. Am!|
under st andi ng you correctly, that you think that nitrates,
appropriately adm nistered with a drug-free interval, m ght
produce the sane effect you saw with the conbi nati on?

DR. COHN: There is no data whatsoever on
nortality or left ventricular renodeling. Al | am saying
is that one can maintain the henodynam c effect of nitrates
if you adm nister themchronically in this patient
popul ation with heart failure, nmeasuring henmodynam cs. But
that has nothing to do with the long-termefficacy that we
have denonstrated in this trial. So, the answer is, we
don't know.

DR. D MARCO \When you were planning the trial,

why didn't you then have a nitrate control group? O a
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nitrate group?

DR. COHN. This trial was done to prove
concept. This was vasodil ator concept, and we wanted to
use the nost potent vasodilators we had avail abl e at that
time to prove concept.

You woul d never in 1997 design a nortality
trial with 640 patients and three treatnent arnms. Cone on.
| nean, we are dealing wwth a different era. W were
breaki ng new ground. W didn't know what the nortality was
going to be. W hit actually the placebo nortality right
on. That was really our predicted nortality, so we were
remar kably fortunate in guessing right.

But obviously the study is not powered the way
one would power it today, and Dr. D Agostino is indeed
right. Don't we wish we had a | arger database from which
we could then show a p value that no one would argue w th?
Wul dn't we wish we had two trials that denonstrated
efficacy against a placebo arnf

The latter is not possible because we can no
| onger do a placebo arm The fornmer we have to live with
what we have, and | urge you to renenber that p val ues
don't tell you nmuch about the magnitude of effect, but they
tell you sonething about the confidence you would have in

that effect.
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The magni tude of this effect is quite |arge.
The confidence is a little | ower because it is a smal
study, and we have to tenper our judgnent based upon what
we have, and not what we wi sh we had.

DR. MASSIE: Before we cross to the left, Bob?

DR. TEMPLE: It is tricky to watch all the
dancing p values, but it seens to ne one can summari ze it
by saying the results are anal ysi s-dependent, and that if
you make any kind of correction as suggested by Drs. Mye
or D Agostino, it is going to rise above nom nal
significance. There could be an interm nabl e debate about
what that correction should be for the nultiple endpoints,
the multiple | ooks, and the fact that it was a three-group
study. For starters, you have got to correct for that.

So, in that sort of situation one wouldn't
ordinarily say that the study is unusable, but one would
then | ook to the next batch of data one has, and in
particul ar | ook at V-HeFT 11

| aminterested in people's views about the
novel, to say the |east, approach to dealing with a study
that actually showed inferiority of the drug in question to
anot her therapy, which is not easy to do if you're an
active drug, and relies on an inputed placebo group to

concl ude that even though it was inferior, it probably
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still had sonme effect and woul d have had sone effect in a
study of V-HeFT Il size.

Now, that is a very novel argunent, as | am
sure Dr. Cohn knows, and given the unequivocally borderline
at best values in the first study, what does one nake of a
confirmatory study that |oses to Enal april and has to beat
a putative placebo that wasn't there? How plausible is all
that? Because nobody is going to nmake V-HeFT |
overwhel mng. There are too many things one can say about
it. So, it is crucial to know how to interpret V-HeFT ||

DR COHN:. | would like to rem nd you, Bob,
that al though we all agree that Enalapril beat HISDN in
V-HeFT 11, it only did it at the 2-year tinme point, not
overall. And it was at the 2-year tinme point where there
is much | ess argunment about whether H | SDN beat pl acebo.

It is the overall p value that we are worried about.

So, you can have it both ways. [|f H | SDN beat
pl acebo at 2 years, then so did Enalapril beat HISDN. I|f
we | ook at the overall result, neither p value reaches the
nom nal |evel of significance, and we have to really | ook
at these two studies then quite simlarly.

DR. TEMPLE: Jay, even the value at 2 years is
not clear-cut. Sone of them are, depending on what you do,

above .05, sone are below .05, but that is conpletely
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uncorrected for things that need correcting. At a m ni num
there is the Prazosin group. You have got to nake sone
correction for that.

And | am not one for major corrections for
mul tiple | ooks here, perhaps, but there were other
endpoints and there were nultiple anal yses, and whatever
you think the right correction is, it is borderline.

Then at the 2-year tine, which was the sort of
agreed upon tine, it actually lost to another drug. So,
you have to believe there is roomfor it to be sonmewhat
effective but still not as effective as another drug in a
study where the overall reduction in nortality was -- |
don't know -- |ike 20 percent. Sorry. You didn't actually
measure it. It was |likely to be in the nei ghborhood of 20
or so percent based on other Enal april data.

That is a lot to believe. | just wonder what
peopl e think about that.

DR. MASSIE: Let's nove along to the left and
see if any of the coments --

DR. LI NDENFELD: A quick question. In terns of
renodeling, in V-HeFT | there was echo data. Was there a
di fference between the hydral azi ne-i sodi group and pl acebo
in terms of end diastolic dinension over timnme?

DR. COHN: No, the data really were in concert.



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

103

That is, the LMIDD, |I think, as we did it -- and we have
i nproved our nethodol ogy since V-HeFT |, but the trends
were the sane. Cearly, a |less precise neasurenent than
the MUGAs that we did sequentially, but the directional
changes were the sane.

DR. MOYE: Just to respond to Bob's question,
part of which | think was the notion of conparing to --
havi ng an inputed placebo group. | confess to say that ny

reaction is over negative to that because to ne it | ooks

very much Iike a historical control. There are differences
in baseline characteristics between V-HeFT Il and V-HeFT |
and differences in the choice of nedication. | can't say

that | have |earned anything reliably fromthat kind of
anal ysi s approach.

DR. MASSIE: | understand we are going to have
a specific presentation relevant to that point by the
di vision after the break.

DR. LIPICKY: You have a specific question
dealing with that point. It would probably be good to have
this discussion at the tine that you are answering
guestions and not when you are trying to clarify the data.

DR. MASSIE: Ckay. So, Bob, you've prepared us
to get ready.

DR. WEBER: Jay, | have got a couple of short
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guesti ons.

First of all, you were talking earlier that
many clinicians are reluctant to use hydral azi ne, or sinply
do not use hydral azine, for treating patients with
congestive failure, and that may be partly because, in the
m nds of many physicians, hydralazine is not always an
appropriate drug for patients who have got ischem c heart
di sease.

When you | ook back at the V-HeFT experiences,
what proportion of patients in fact had that failure on the
basis of ischem c disease, and was there any information
whet her the treatnent was nore effective in those with
i schem ¢ di sease than those with other etiol ogies?

DR COHN: No. As | pointed out, about 55
percent of the patients in V-HeFT | had ischenm c disease,
as opposed to 45 percent non-ischem c. The response was
quite simlar in the two groups. W actually have a slide.
I don't think we want to waste our tine showing it. But
the reduction in nortality in those with CAD and those
wi t hout CAD was quite conparabl e.

DR. WEBER:  Beyond what you showed us -- and |
must confess, | had not really been aware in depth of these
data before -- that hydral azine may work to prevent the

tolerance to the I SDN, do we have enough information to
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make a conmment describing the clinical pharmacol ogy of the
pr oduct ?

To me, if we are debating whether or not a
conbination is appropriate, is there sonme nmechanismthat we
can reliably put down in witing that woul d provide
encour agenent and support for the use of the two drugs as a
t andenf?

DR. COHN: You are tal king about bl ood | evel s?

DR. WEBER: |If such were avail abl e.

DR. COHN: Well, of course there are now a | ot
of data avail abl e because of the bi oequival ence issue
relating to the BiD| conbination and the individual
conponents. |If you want to get into that, | could ask sone
of those that have been directly involved with that to
di scuss it.

DR LIPICKY: Is that what you want? Bl ood
| evel s?

DR WEBER: No. | amreally looking nore for a
justification for the nmechani smof the two drugs.

DR, LIPICKY: How about death? That is what
Jay is offering us. |If you use themin conbination, it
saves lives. 1Isn't that good enough?

DR WEBER: It certainly justifies the

treatment. |'mjust com ng back to --
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DR. COHN: Wwell, the pharnmacol ogi ¢ nechani sm
that really |l ed Joe Franciosa and | to use this conbination
was that when one gave isosorbide dinitrate by itself, the
pul nonary capillary wedge pressure fell, and the cardi ac
output went up only a little bit.

When one gave hydral azi ne al one, the pul nonary
capi |l ary wedge pressure barely changed, but the cardiac
out put went out a |ot.

When we gave the two together, we got a greater
fall in pulnonary/capillary wedge pressure and a greater
i ncrease in cardiac output.

So, henodynam cally these two drugs are indeed
remar kabl y additive.

Now, you have got to put all that aside and
say, that was a wonderful idea in 1978 or 1979, but now we
understand the mechani smof |ong-termefficacy in heart
failure is not related to that renarkabl e henodynam c
effect probably and relates to some other action of these
two drugs together which favorably affect all these outcone
nmeasurenents in heart failure. And do we know exactly what
they are? | think | know, but I amin a mnority and |
haven't convi nced everybody.

DR. WEBER: One | ast quick question, and it is

one that a couple of other people have already alluded to,
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but I think it is sonewhat troubling.

The labeling that was initially proposed was
that BiD | would be used as an adjunct to diuretic and dig.
You t hen suggested -- your own phraseology was -- that it
woul d be used as an alternative to an ACE inhibitor. Those
are slightly different. | don't know if both can be
reconciled into one instruction.

But bearing in mnd the thought that cane up
and hasn't really been tal ked about yet, the possibility of
a nortality claim and if that were the case, would the
sane | abeling be in place, or would it just be a general
nortality claimthat mght infer that the drug could be
used in patients already receiving an ACE inhibitor?

Qovi ously, we don't have those data, but
clearly we have to try and understand how in the real world
physi ci ans would interpret these |abels. Wat are we going
to say?

DR. COHN:. Wwell, as you know, | ama strong
advocate of ACE inhibitors to treat heart failure, and |
believe any |labeling for this drug conbi nati on woul d have
to make it clear that ACE inhibitors produce a nore
favorabl e effect on nortality and should be enpl oyed as the
agent of choice in patients wth heart failure, and that

this would be an alternative for those patients who, for
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one reason or another, are not using an ACE inhibitor, and
that woul d usually be because of perceived intolerance to
the drugs. The instructions for use, then, need to be
provi ded to physici ans.

But | think the |abeling would have to nmake it
abundantly clear that there is a nortality benefit from an
ACE inhibitor as conpared to this conbination.

DR. MASSIE: Cynthia? Ray?

DR LIPICKY: | think that it m ght be useful
to say that the exact labeling is sonething that nay get
worked out. The thing that is at stake here is whether it
shoul d be approved, so that |abeling would have to be
witten.

DR. RODEN:. (I naudible.)

DR, LIPICKY: Well, | understand that. |If you
are having trouble deciding whether it has an effect that
trials have shown in patients with heart failure, then you
are going to have to say it should not be approved. |If you
are not having trouble in deciding what it does in patients
with heart failure, you will be able to tell us howit
shoul d be | abel ed.

DR. WEBER: No, | have no troubl e deciding that
it does sonething, Ray, | just want to know what it is.

(Laughter.)



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

109

DR. MASSIE: Cynthia?

DR. RAEHL: Dr. Cohn, in your experience, would
you suggest that the nobst commonly prescribed of these
products woul d be the two dosages with the 20 ml1ligram
| SDN conponent, based upon what you know was the maxi num
expected dose in the V-HeFT trials, and what was the actual
mean | SDN dose in the range?

DR. COHN:. Well, I amnot sure | could project
what dose is going to be used. Physicians tend to use
drugs in | ower doses than are recomended. It's been our
experience wwth ACE inhibitors that if you tell a physician
to use an ACE inhibitor, he or she wll use 2.5 mlligrans
of Enal april once a day and feel that they have
acconplished the therapeutic goal. So, | can't predict
whi ch one is going to be used.

DR. RAEHL: Well, the reason why | ask -- and
perhaps it will conme up in the biopharmreview, but | would
be interested in the prospective comments of the sponsor --
is that assum ng that nmany patients will not tolerate 160
mlligranms of |ISDN a day, which | think is a good
assunption, then the two m ddl e doses of 37.5 and 20, and
75 and 20 could cone into play nore often

Yet, it appears to ne fromthe biopharmreview,

we don't have what | woul d consider the very basic
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bi oequi val ency or dissolution data. | nust admt, | am
quite surprised to see that at this stage of the
i nvestigative process.

DR. MASSIE: Maybe a focused response on the
bi ophar macol ogy. Do we have a reasonable 20 m Il igram
conponent of the nitrates in those pills?

DR. ORLANDI: | would probably defer the
gquestion to Dr. Forrest who actually perforned the studies.

DR. MASSIE: You have to cone up if you are
going to coment.

DR. RAEHL: | think to expedite this rather
sinple yes or no question, whether or not sone of that
basi ¢ bi oequi val ency data is available for those mddle
dosages. O maybe soneone fromthe agency can give a quick
answer .

DR LIPICKY: Yes, | should be able to but I
can't.

DR MASSIE: | think the question is -- and I
think this question is triggered by sone concerns in the
reviews by the agency, so maybe they can comment -- do we
expect to get the same effect fromthis 20 mlligram
nitrate conponent of this pill as they have gotten from
i sosorbide dinitrate 20 mlligrans?

DR LIPICKY: Well, maybe | can address that,
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and if | say sonmething wong, holler at ne. | amtalking
to the peopl e who know t he data, okay? Because | am
recalling it.

In the bioequival ence studies, where there was
pl asma concentration versus tine, not in vitro dissolution
now, but bioequival ence studies, the to-be-marketed
formul ation that was studied -- and was it one or two
doses?

VO CE: Two doses.

DR. LIPICKY: Two doses? Low and high? Fine.
The | owest dosage form and the hi ghest dosage form which
is usually what we ask people to do, were not bioequival ent
to anything. They were not bioequivalent to ISDN as it is
avai l abl e on the market, or hydralazine as it is available
on the market, or to either of the fornulations that were
in either V-HeFT | or V-HeFT I

So, now when | have made such a broad, sweeping
statenent, what does that nmean? It neans that the usual
generic rule did not apply. It was 21 percent, but it
covered a whole range of dosing from20 to 160 mlligrams a
day. So, it is still titratable, it still covers plasm
concentration ranges that probably one would achi eve. But
in fact, it is not precisely bioequivalent, so it could

never be a generic.
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So, fromny vantage point, | don't think that's
a big problem Since the instructions for use are titrate
to maximumtol erated dose -- it isn't, give this dose and
then sit back and wait. It is, if that dose doesn't nake
peopl e say they are sick, give themsone nore, and if that
next dose doesn't nmke them sick, give them sone nore, and
then they will have a nortality benefit.

So, it is titratable. It is dose-proportional,
but in fact it is not a generic product.

Does that respond to your question or your
concern?

DR. RAEHL: | think it does, but it also raises
the issue once again that even though instructions for many
of these are to titrate to maxi numtol erabl e dose, we know
we don't do that. That's nedical practice.

DR. MASSIE: Ckay, we are going to try to take
a break in about three or four mnutes. Let's just get the
| ast two conm ttee nenbers' questions.

DR. KONSTAM | just had a comment and a
guestion. The comment relates to guidelines because with
regard to our construct of the guideline with the Agency
for Health Care Policy and Research, we grappled a ot with
this issue of making reconmendati ons for non-approved

products. | think Barry served on that conmttee, too.
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| don't think it was the intention of our panel
to usurp the role of the agency. | think that we cane to
recogni ze that the criteria that we would use to nmake
recommendati ons were of a different standard than
regul atory standard. They were sort of a clinician's
surrogate, perhaps, | maght call it, if you will. | think
we were concerned about safety and we were concerned that
some nmedium | evel of evidence -- and there were a variety
of different |levels of evidence that we could use, but
woul d accept therapies that were clearly short of a
regul at ory standard.

Now, having said that, if you are interested in
getting people to follow a guideline, | agree with what Jay
said, that the current preparations of these agents | think
represent really very real practical obstacles to follow ng
t hose recommendati ons that would be overconme by the type of
preparation that's under proposal, that is, if it can be
found to neet the regulatory standard. So just to say
t hat .

The question | had relates to stopping the
trial, or not stopping the trial. | just wonder, why
didn't you stop the trial after the fourth |look? You're
saying at the end that you felt that it was unethical to do

anot her placebo trial because you were convinced of the
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effect, but why weren't you convinced enough of that after
the fourth | ook?

DR COHN:. Well, that is actually a very
difficult question and | have grappled wth that recently
in the light of new concepts that should we have stopped
the trial. | think Joe provided a list of the various
reasons why the comnmttee in the docunents at that tine
listed why they were not stopping the trial, and obviously
it was to learn nore about the therapies, |earn nore about
heart failure, learn nore about the potential predictors of
a favorabl e response, and to see whether the effect was
durable, that is, did it last longer or was this going to
be short-term

| think it would have been an appropriate
strategy at that point actually, in retrospect, to have
stopped randoni zation for ethical reasons and to continue
foll owup, which is an internedi ate strategy that has been
used in sone trials to date.

But at that tinme in 1983, we had no experience
in this syndrone, and | was a strong advocate for
continuing the trial because it was an inportant study. |
didn't think that the data at that point would be
per suasi ve enough to | et everyone in the world be treated

with a conbination, and therefore we needed to augnent our
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dat abase to | earn nore about the disease. And we did.

But | think you are raising a very interesting
ethical dilema that the commttee probably didn't spend as
much tinme agoni zing over as they should have.

DR MASSI E: Dan?

DR RODEN: | wll take the opportunity to make
one comment and then ask a couple of questions. The
comment echoes what Bob said, and that is, | amtroubled by
bei ng asked to approve a conpound or a preparation for
which the indication is not very clear to ne, and which is
denonstrably inferior to currently avail abl e therapies,
al t hough I understand why we're here.

So ny questions. | have two. One is the
guestion of not nortality but of synptomrelief. You
showed us sone data showi ng inprovenent in ejection
fraction, inprovenent in VO2, and | wonder if you can nake
some comment as to the sort of clinical significance of
t hose as opposed to the statistical significance of those.
The changes seemto ne pretty small. So, that was one
guesti on.

Then the other question has to do with nunbers
of patients that were excluded fromV-HeFT | on the way in.
This was touched on earlier with respect to the question of

unst abl e angi na, for exanple, and the reluctance to use



N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

116
hydral azine. | can read the exclusion criteria but it
doesn't really say how many patients were actually excl uded
fromthe trials on the way in for those kinds of reasons.

DR. COHN: Yes. | think there were 3,400
patients screened and 640 entered. So, it is about a 5 to
1 ratio of screened to entered, if that's what you nean.

The reasons for exclusion were down that whole
list, of course, and sonme of themwere inability to perform
an exercise test or chest pain during an exercise test that
excluded them So, this is a selected popul ati on of
patients in whom heart failure is causing their synptons,
not sone other abnormality of their circulatory system

| think the issue about what the endpoint is is
a very inportant one. Fromny |ast or next-to-last slide,

I look forward to the day when we will target therapies for
speci fic nmechani sns of di sease or surrogates for disease,
rather than for the disease in general because we throw
peopl e into conveni ent wastebaskets and call this a

di sease.

The | abeling for this drug has been proposed to
you for heart failure, and we know that heart failure is a
het er ogeneous syndronme with many different endpoints.

DR. MASSIE: Jay, can you nmake it specific?

Ej ection fraction, exercise tolerance?
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DR. COHN:  Yes.

Now, you asked about peak V2. There is no way
of defining clinically whether a statistical inprovenent in
peak VO2 is really an endpoint that is inportant or only
statistical. As | showed you in V-HeFT Il, H I SDN woul d
have been approved on the basis of exercise performance,
statistically significant differences at 3 and 6 nonths,
had this been a 6-nonth trial.

DR. RODEN: You showed us VO2 data. How about
exercise time?

DR COHN: Wwell, VO2 was the primary endpoi nt
defined in the protocol. W have exercise tinme which
follows the sanme path, but it was VO2 that was really
chosen to be the exercise.

Now, what we've |earned, of course, and what
was obviously intuitively apparent to everybody before was
that when you do a long-termtrial and | ook at non-
nortality endpoints, you get a biased popul ation
progressively as the nortality difference enlarges. So,
data after 6 nonths is contam nated by the fact that people
are dying and dropping out, and yet you are only studying
the exercise in the survivors.

And you can put a substitute in, but we didn't

do that. W have done that. When you substitute for
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nortality, and give a | ow val ue of exercise to those people
who di ed, which has been done in sone trials, you obviously
show a benefit of H | SDN because the people are not dying.
And you get a very low value for the placebo group because
t hey have di ed.

So, that to nme is not any |onger |ooking at
exercise. That is |ooking at kind of an overall phenonenon
which I find contam nated. But that is another endpoint
and it could have been used.

DR. MASSI E: Just one quick question on ny
part. It is interesting, if we look at resting VO2, it
soneti mes goes up during therapies, particularly
synpat hetically activating therapy. These differences in
peak VO2 were small enough that they potentially could be
expl ained by a difference in the baseline pre-exercise VQO2.

Did you do any statistics or analyses on the
V2 before exercise?

DR. COHN: | can't recall that we did. | think
there was no significant change, but | can't recall if we
real ly analyzed that, Barry.

DR MASSIE: | think it is an inportant issue
because al t hough you said directionally the exercise tine
went in a different direction -- | nean, went in the sane

direction, the statistics weren't there, and it was, as far
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as | remenber, not even really close to significant at any
point in tine.

DR. COHN: Well, the trouble with an exercise
time measure is you have got flat workloads. You can
increase by 2 mnutes and have the sane workl oad, so that
creates --

DR. MASSIE: Peak VO2 should be better. | just
had that concern because certainly with sone of the
positive inotropes, | have seen an increase in resting VO2
that is equal to the nmagnitude of the increase in peak VQO2
t hat we have seen there.

DR. THADANI: One second before you finish that
up.

Looki ng at the graphs and the table on VO2 and
exercise, VO2 again is a noving target, only show ng
benefit at 12 nonths, not other tine points, and there is
no significance at all on total exercise duration at any
time points.

DR MASSIE: Correct.

DR. THADANI: So, | think what is inportant.
Before we junp onto whether that is definitely beneficial,
I have not seen any benefit.

DR. MASSIE: Let's take a 15-m nute break, and

when we cone back, it will be tinme for people fromthe
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agency to nake any comments and then we'll go on to the
guesti ons.

(Recess.)

DR. MASSIE: Before we nove on to the
gquestions, | do not know if there are any specific coments
fromthe division reviewers that we haven't covered. |If
there are, this would be a good tine to raise any conments
and questions.

DR LIPICKY: No, there are not.

DR. MASSIE: There are not. ay. So we
t hought of everything.

Well, | think, then, we should nove on to the
guestions. Mybe as we go through the preanble the rest of
the coonmttee will find their place. | amnot going to
read the whol e preanbl e which basically outlines what we
are being asked to consider, the approval of BibDl, and
sonme concerns related to multiplicity, bioequival ence,
whi ch | guess we have covered, and tol erance, which we have
at | east discussed.

The first set of questions starts with V-HeFT
I, and I will read that in full because I think this is
i nportant.

Factors that mght affect interpretation of the

nortality results include the follow ng.
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There were four interimanal yses conducted by
O Brien/Flem ng rul es.

The protocol outlined three possible
conparisons in the primary analysis, using the |og-rank
test. These conparisons included each active treatnent arm
to each other, the conbi ned vasodilator arnms to pl acebo,
each active armto placebo. Each of these anal yses was
perfornmed at | east once during the course of the study.

There were two ot her anal yses: one, a protocol
speci fied Cox regression intended to identify covari ates
that were inportant and, two, a retrospective Cox
regression analysis for the placebo versus isosorbide
dinitrate conparison, using baseline covariates specified
by the division. The Cox regression analysis required the
somewhat arbitrary inputation of m ssing baseline val ues.

Mortality was specified to be eval uated as
either total nortality over the duration of the study, or
as the 2-year nortality, or at the 2-year point.

The published description of the study in the
NDA subm ssion reported nomnal p values. In interpreting
the p values for nortality analyses in V-HeFT |, by what
factor, if any, should the nomnal p value be inflated for?

Now, sone of these points we have touched on

but I think we wll revisit thembriefly here. M planis
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to ask our statistical primary reviewer and consultant to

comment first on the statistically related questions, and

our clinical reviewer to comment first on the clinical, if
I can nake that distinction. It is not always so easy.
So, | think this first one we will start from

the statistical point of view Lem nultiple endpoints?

DR MOYE: | think I can answer questions 1.1
through 1.5 very succinctly.

First, | would say that the primry
responsibility for setting corrections for endpoints in
interimanalysis reside with the investigators. | think
menti oned that before. | wll just say briefly now If
they don't do it, the responsibility devol ves on us.

The spending function that | used all ocates
al pha as the instigators said they would for the primary
endpoint. Now, the primary endpoint al pha here is either
.09 for a two-tailed test or about .046, | think, for the
one-tailed test. That already exceeds the type 1 error for
the primary endpoint.

Any adjustnments that | make to | ook at
addi ti onal endpoints, be they primary or secondary
endpoints, or tines of treatnents are going to increase the
p values well above an acceptable |evel.

So, | would say that the information that we
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get fromthe secondary endpoints here really is not
contributory to naking this study positive. Now, you do
| earn a great deal fromthese anal yses and fromthese
evaluations, but it really doesn't add in an inportant way
to maki ng the study positive.

DR. MASSIE: Let ne just clarify that. In
meki ng that statenment you are not paying attention to the
Cox proportional hazards nodel of what was stated to be the
primary endpoint. |s that correct?

DR MOYE: Right. | was going to hold off on
that until we got the question 3.

Let me say briefly about that. M read of the
protocol is that the analysis plan was to be the | og-rank,
and to be in a position now where the | og-rank says one
thing and the Cox regression anal ysis says sonething el se
is pretty intol erable.

When | look to get out of that, | look first to
see what the investigators said they were going to do. W
read of the protocol is that the investigators planned to
put nost of their weight prospectively on the | og-rank.

Any other view of that, | think, runs very
cl ose to being a post hoc view because we now know what the
data show and we now are in a position of having to choose

our statistical analysis in view of the data we have before
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us.

The cl earest and cl eanest answer, | think, is
to go with the |og-rank

DR. MASSIE: And then let ne, just being the
devil's advocate, or | don't know what advocate, say, what
about the fact the 2-year endpoint |og-rank, | think, cane
much cl oser than the .09 to achieving statisti cal
significance, at |least nomnally? Wsn't that the case?
What was the | og-rank p val ue?

DR. ORLANDI: It was .056.

DR. MASSIE: And that is for the two-tail ed?

DR. COHN. The one-tailed 2-year |og-rank was
what? We will get that.

DR. MASSIE: | guess of the hierarchy of
endpoints, nortality was clearly nmeant to be the first one.
My reading, by the way, is that overall nortality was
really clear --

DR. COHN. The 2-year one-sided p-val ue | og-
rank, which was defined in the original proposal, was
.0279. There it is: 2-year nortality |og-rank .0279.
Wth the Cox nodel it was .0168.

DR. MASSIE: So again, | guess by Lenis
criteria that wouldn't affect your answer to these

guestions either?
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DR. MOYE: That's correct.

DR LIPICKY: | amnot sure that | understood
Lems answer. May | ask you to clarify it so | understand?

DR. MOYE: To which part?

DR LIPICKY: Well, to any part.

(Laughter.)

DR. MOYE: (kay.

DR LIPICKY: Let's take the |og-rank of .0279.
That is the nom nal value. Right?

DR. MOYE: | guess | would say arguably,
because ny view of the protocol was that it was overal
nortality and not 2-year.

DR LIPICKY: That's fine.

So, that nunber needs to be adjusted sonehow,
or does it? That is what 1.1 through 1.5 are asking. That
is, if you | ooked at that nunber, that | ooks to ne like it
is significant, but we know that all of these other things
were done in addition to doing that. How should that
i nfluence how | | ook at that nunber?

DR MOYE: M view, Ray, is that this nunber is
not significant.

DR. LIPICKY: Wiy is that?

DR. MOYE: Because the one-sided p val ue

threshold was .025. That's ny read. So, this is not
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significant. They have exceeded their al pha, and so any
ot her decisions | nmake on any other endpoints are going to
further inflate al pha and therefore --

DR. LIPICKY: Fine. Then could I pick another
anal ysis where you would not be able to say that?

DR. MOYE: You can do anything you like, Ray.

(Laughter.)

DR LIPICKY: So, let's forget that the |og-
rank did neet their prespecified endpoint, and let's pick
t he Cox nodel of .0168. So, they didn't prespecify what
they had to do. Right?

DR. MOYE: Ckay. So, now --

DR LIPICKY: So, let's assune that that was
the only test that was going to be done.

DR. MOYE: Hypothetically they said the Cox
nodel was going to be it and they hit at .0177. Okay?

DR LIPICKY: Yes. That's fine. W'IlIl pick
overall nortality, .0177. And that was the prespecified
one to do, but all these other anal yses were done al so.

DR MOYE: Yes.

DR. LIPICKY: How should that .0177 be vi ewed?
That's what these questions were nmeant to get at, okay,
because that | ooks like a pretty significant nunber to ne.

DR. MOYE: R ght, and the adjustnment | would
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make in the analysis path, going through these endpoints,
woul d be as follows. | would | eave the .0177 untouched. |
woul dn't snatch defeat fromthe jaws of victory for the
investigation. | would | eave the .0177.

That does | eave ne sone al pha left to spend on
secondary and tertiary --

DR LIPICKY: But I'mnot even interested in
secondary and tertiary.

| guess what this question was oriented towards
aski ng was whether any of these p values for the primary
endpoi nt can be taken at their face value. AmI| nmaking
sense? Because there were interim anal yses, because there
was nore than one primary endpoint, because there was nore
t han one anal ysi s.

DR. MOYE: (kay, | understand.

DR LIPICKY: So, that is what this question
was neant to get at, not what your bottomline is.

DR. MOYE: Let ne handle the interimanalyses
guestion first. Decisions are nade to continue the trial
at prespecified tinme periods during the trial's duration.
That' s spendi ng al pha.

The way these interimnonitoring rules are
constructed is that the al pha that you spend is very, very

mnute. So, in the end, | don't have .025 to spend. Maybe
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I have .023 to spend. So, fromthat point of view, the
.0177 1 think still stands.

DR LIPICKY: It mght be .0179 now, though.

DR MOYE: Right.

DR. LIPICKY: That's the sort of |ook that |
would i ke you to give it.

DR. MOYE: Now, the issue of having multiple
primary endpoints is a little problematic because what is
required is a prospective statenent by the investigators on
how they are going to allocate their .025.

Now, if they are planning to allocate .025 to
each of them wusing kind of a Bonferroni approximation of
t he overall al pha, the overall al pha exceeds the -- or is
at the .05 level, which is unacceptable for a one-sided
test.

So, the investigators would need to say at what

| evel they are going to accept each of the tests.

3

LI PI CKY: But they didn't.
DR. MOYE: But they did not.

DR LIPICKY: So, you've got to set it.

DR. MOYE: | beg pardon?

DR, LIPICKY: So, you have to set it.

DR. MOYE: That's right. And so what | would

do would be to say, if | have .025 to spend on either of
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them that would be for nme the probability of naking at
| east one m stake, say a m stake on prinmary endpoint 1, a
m st ake on primary endpoint 2, or a m stake on both.

| would also say that | want to apportion al pha
equal |y between the two because | do not have any reason to
spend it nore on one than the other.

DR. COHN: They are very interrel ated
endpoints. Aren't they?

DR. MOYE: Well, we're going to get there.

Next point is | would also assune that they are

i ndependent. Now, that is very conservative and | am doi ng
it for two reasons. Nunber one, because the investigators
et me down and didn't do it up front. And nunber two,
because | don't know exactly what the nature of the
dependency is. It is easy to argue about the dependency
but I would have to specify exactly what the nature of the
dependency i s.

DR. FISHER: Can | ask a technical question?

DR. MOYE: Yes, sir.

DR FISHER |If you performa random zation
test and take the mninmump val ue, you are absolutely
protected by all of our rules and it takes into account the
unknown correl ational structure. |In other words, you |et

the data tell you, but because you are doing the
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random zation test, it strikes ne when you have highly
correl ated endpoi nts, that makes nmuch nore sense to nost
statisticians, | would say, than to assune the worst case,
or do a Bonferroni or whatever.

DR MOYE: Well, | guess | amjust alittle
unconfortabl e, and maybe nost statisticians are not, but |
amjust a little unconfortable with the random zation test.
I am rmuch nore confortable wwth -- | am nost confortable,
if | can say this, wth the investigators saying exactly
what they are going to do.

Once they have not done that, then the
fl oodgat es open and we can all bring our different alpha
spendi ng functions to bear.

| f the question is how | would approach this,
woul d approach it as | said, and nmake conservative
assunptions because, again, | want to be sure that | am
preserving the type 1 error at a m ni mum bound, consi dering
the issues that have cone up today.

DR. MASSIE: Let ne interrupt. W have a |ot
of questions and | don't want to get into a technical
statistical thing. | think what we're doing nowis
instructive, Ray, making Lem put his noney where his nouth
IS, SO to speak.

DR. MOYE: Put ny al pha where ny nouth is.
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DR. MASSIE: And we should go through that
qui ckly, and we have a second statistician we are going to
bring up the same opinions on. Let's stay away from
phi |l osophy and just hit the questions.

DR. MOYE: So, Ray, | would work through the
very small anount of algebra and | would conme up with a
nunber .

DR. LIPICKY: Yes, well, can you give a guess
as to what that woul d be?

DR MOYE: Sure.

DR LIPICKY: | guess what | amlooking for is
sone |imts here because what you are saying, as |
understand it, is that because of whatever was done in the
begi nni ng, you are being given the latitude to nmake the
rule anything you want to nmake it.

DR. MOYE: Yes.

DR. LIPICKY: So what | amlooking for is what
that limt would be, and how .0177 fits into that.

DR MOYE: Right. For two primary endpoints,
let's say the overall alpha after the interimnonitoring
was .024. Then | would cone up with about .013.

DR LIPICKY: And that is just for two --

DR. MOYE: For two primaries.

DR LIPICKY: For two prinmaries, and there were
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Si X.

DR MOYE: If there were six, it would be --

DR. MASSIE: Cone on, Ray. W know that they
identified a single primry endpoint.

DR LI PI CKY: No.

DR. MASSIE: There were not six endpoints |
think fromthe way the protocol was witten

DR. COHN: The protocol was witten that
nmortality is the major endpoint of the trial, and it |inks
2-year and overall, which are closely correlated. So, you
don't spend all your al pha --

DR LIPICKY: Wll, okay, let's be sure we
understand exactly what's being said here. There is no
question that the trial was sized on the basis of
nortality.

DR. COHN: And the statenent is in the
statistical analysis that the primary endpoint is
nortality.

DR. LIPICKY: Right, but elsewhere in the
protocol it says we have these prinmary outcones.

DR COHN: It was probably not witten
properly. They were all listed as primary endpoints but

the primary endpoint was really the nortality. The others
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shoul d have been |isted as secondary, and they weren't.

DR. LI PI CKY: Fine.

DR. COHN: | plead guilty.

DR, LIPICKY: Okay, so that's for that.

And then for the nultiple statistical nethods,
do you need nmake sonme ot her correction because the problem
is we have all these analyses to | ook at and sone of them
| ook pretty good.

DR MOYE: Well, the correction | make really
is one that frankly ignores the other analyses. | go
excl usively by what the investigators said they were going
to do. | rely on their diligence and their efforts in
putting together an acceptable protocol, and that neans --

DR LIPICKY: Right, but I said that it was
okay for themto do a Cox anal ysis.

DR MOYE: Yes. | don't know why.

(Laughter.)

DR LIPICKY: And so since | said it was okay,
they did it and now | have another p value. VWhat am|
going to do with that?

DR MOYE: M advice to you, sir, is to ignore

DR. MASSIE: Let's just say that they nmade the

poi nt and said, they are both very inportant and if either
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one conmes up positive, we are going to call it a positive
trial. Let's say they have witten it that way because
some mght read it that way.

DR. MOYE: Ckay. Well, if they had witten it
that way, then | would have them apportion al pha for each
of those tests that they did. Here I think I guess | would
be a little nore anenable to the point that Jay brought up
about there being correlation here. | amnot sure | know
exactly --

DR LIPICKY: Okay. | think I understand what
you are saying and | have it in perspective with respect to
these two nunbers and that is fine now, as far as | am
concerned. |If Dr. D Agostino mght comment a little bit.

DR. MASSIE: Let's take Lemoff the hot seat
and have Ral ph comment on those five sort of statistical --

DR. D AGOSTING Wien | was dean of the
graduate school at BU, the faculty would cone in or the
chai rman woul d conme in and you woul d expect fromthe
sciences this rigorous evaluation of their faculty for
sal ary increases, and you woul d expect maybe the people
fromhumanities would be a little bit nore | oose about it.

Wel |, what used to happen is that the
humani ties would come in with these scal es on how t hey

rated their faculty and the mathematics used to conme in and
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say, this guy is a good guy and so forth.

| ama statistician, but I amgoing to just say
this is easy to handl e because if | ook at the best world
that they produce in terns of their hypotheses testing, and
you want to do lots of different tests and what have you,
none of them are snmashing. The levels of significance are
not marginal. They are significant by our rules if this
was the only thing they are | ooking at, but they have five
or six endpoints to run around with. They have three
groups to deal wth

Multiply it anyway you please. It really is
that once you start saying that there are multiple
activities going on here, all of these are |evels of
significance that they have quickly run you into seven,
eight p's of .07 or .9 and so forth, or .09, .10. They
qui ckly get you beyond what we conventionally think.

| think that this is a nice study but there is
so much going on that nothing cones out that clear that can
really stand up to any kind of adjustments that you want to
make.

| amwilling to let themdo the Cox regression.
| amstill not inpressed by the final answer they get.

DR. MASSIE: |Is that good enough for you, or do

you want to get specific answers?
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DR. LI PICKY: That discussion actually answers
2 and 3 also. So, you just got through three questions.

DR. D AGOCSTI NG Thank you.

DR. MASSIE: Maybe | should thank you too, but
I think before we junp to 4, if anybody has some burni ng
comments on the commttee, let's hear that.

DR. TEMPLE: You may well have answered all the
guestions, but the way this was forned was to see if you
coul d put nore specific nunbers on at | east sone conponents
of that, and nmaybe that's asking a question that's
unr easonabl e and you have to resort to the Gestalt.

But, for exanple, having three groups is fairly
specific, three groups with a conmon placebo. You are
going to hear another thing later in this nmeeting where
soneone said, well, nmy critical p value is therefore .035
because | have three groups and the common pl acebo. So, it
is not quite Bonferroni because there is a shared pl acebo,
so they are not independent. That is one conponent of
this, surely, that's easy to put a nunber on.

So | guess ny thinking was, whatever you say
the value here is, you have got it inflate by 50 percent
or --

DR. D AGOSTING Well, I amtrying to say the

sanme thing. Because you have the three groups, there is
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this sort of multiplication right there. Because you have
a nunber of endpoints, there is a nultiplication there.
There is no way that | can take this reading that they
aren't declaring these as primry endpoints.

| know the primary primary is nortality, but
the other ones are still called primary and | don't know
what that nmeans if it doesn't nean that they are the nmmjor
vari abl es.

DR. TEMPLE: O course, sone of those sort of
| ean, and | have never understood how, if you have six
endpoi nts and sone of themare sort of marginal, you adjust
your correction for that. That's for another two-week
wor kshop.

DR. MASSI E: Udho.

DR. THADANI: Barry, | think one of the things
whi ch disturbs ne, if we stick to the protocol, that it not
show a significant |og-rank and then you could show how we
can do different statistics to prove the point. | think
here we are maki ng a decision on, as has been alluded by
the two statisticians, that |og-rank was negative and you
could bring a lot of tests. | think we have to live with
what the data is, and so one has concerns.

DR. MASSIE: Yes, | just think, because

obviously there are sone inplications of skipping
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i mredi ately to question 4 fromthis, that if you put it in
the best light, the protocol did specify two different
tests up front. They did give sone al pha, specifically for
in fact the nmultiple conparisons, and they did tal k about
both 2-year and total nortality.

My own reaction is, you have to obviously
adjust for the groups and if you are willing to let 2-year
nortality rise to the level of total nortality -- and it
seened to ne there really was a differential enphasis in
the protocol -- then you really would have to correct in
sone way for that and nobody has told us exactly how
because | don't think they are totally independent
endpoi nts. You woul d expect that they would track to sone
extent.

But we have heard our two statisticians tell us
that whether they look at it in a quantitative way or in a
qualitative way that they are not blown away by the
certainty of this result.

DR. D AGOSTINO  Anot her point to nmention here,
which | think has been nentioned a couple of tines, if
there is no guidance in the protocol on how one divides
this al pha up, then you can't take the attitude of using
t he sharpest way of doing it and taking into the

correlation and so forth because then you are playing the
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sane gane the protocol has played. There is nothing there.

I f you are going to get to these nunbers, you
have to take a sort of conservative view. There are three
groups, so there's that multiplication. There are six
endpoints and there's that nultiplication. | don't see how
you can get out of that.

DR. MASSIE: Ckay. Are we ready to nove on to
guestion 47

Was there a statistically significant effect
found in V-HeFT | for nortality in the entire study, first,
and | guess in terns of discussion, 2-year nortality? W
m ght have comments on both of those.

Let me ask JoAnn her thoughts, having heard the
statisticians' input.

DR. LI NDENFELD: Well, 1 think we have heard
all of those and it is still very borderline in the best
case, that nortality at 2 years or in the entire study
period is significant.

DR. MASSIE: Any other comments fromthe
conm ttee?

DR. THADANI : Are you aski ng whether you are
convinced or not? |s that what you're saying?

DR. MASSIE: Yes. W are being asked whet her

there was a statistically significant effect, having
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consi dered what the |evel of significance m ght need to be
for all of the questions raised in 1, and obviously one
woul d have to, | guess, be persuaded by the Cox nore than
the log-rank if we were going to say yes.

DR. THADANI: W are already inplying that we
are going to rely nore on | og-rank, and the answer has to
be no, I amnot convinced it has shown a benefit.

DR. LI NDENFELD: And this was discussed in
earlier neetings and it was suggested that sone
confirmatory data woul d be needed to support this. | guess
we wll go on and discuss that in a mnute. Because of the
borderline significance.

DR. MASSIE: You nean earlier FDA discussions
with the sponsor?

DR. LI NDENFELD: Right, in earlier FDA
di scussi ons.

DR. MASSIE: Any comments fromthe left? It
sounds like this is something we need to vote on.

DR LIPICKY: Yes, please.

DR. MASSIE: Ckay. Let's start down at the
| eft-hand end of the table. W are voting whether there
was a statistically significant effect on nortality during
the entire study period for V-HeFT |. Dan, you want to

| ead off?
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DR RODEN: No.

DR. KONSTAM Wl I, | always feel awkward
voting on this sort of question because this is the sort of
question | ask ny statistician, and I haven't heard any of
our statistical advisers advise us that the answer to this
guestion is yes, so | don't see how | can vote anything
ot her than no.

DR RAEHL: No.

DR. VWEBER: Now, this not the 2-year

DR. MASSIE: No. | think they are asked
separately.

DR. WEBER In that case, for the nonment, no.

DR. MOYE: No for the overall.

DR, LI NDENFELD: No.

DR. MASSI E: No.

DR. D MARCO No.

DR. THADANI :  No.

DR. GRINES: No.

DR. BORER:  No.

DR. D AGOSTI NO.  No.

DR. MASSIE: Okay. Well, | guess the sane

question, then. Ws there a statistically significant
effect found in V-HeFT | for 2-year nortality? | think it

isonly fair to start at the other end. | don't know
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whet her the other end starts with Ral ph or G ndy. W'lI

| et Ral ph go first.

DR

D AGCSTINO Well, if we are consi stent

with the discussion we had in 1, 2, and 3, we have to say

no.

si nce |

poi nt tel

T 3 3 33

3

have to

3

DR
DR
DR
DR
DR
DR

All

al ong the way.

Was

BORER: | agree. No.

MASSI E:  Bob is not allowed to vote.

GRI NES:  No.

THADANI :  No.

Di MARCO  No.

MASSIE: Well, | also will have to say no,
rely on the statisticians to sone extent.
LI NDENFELD:  No.

MOYE: No, for 2-year.

WEBER:  No.

RAEHL: No.

KONSTAM  No.

RODEN:  No.

MASSIE: Did we get all the way up? Ckay.

right, question 5, and Ray, you can at sone

me if there are other questions we can skip

there statistically significant effect

found for hospitalizations for cardiovascul ar causes in
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V- HeFT | ?
LI NDENFELD:  No.

MASSIE: |s there any discussion?

3 3 3

LI NDENFELD: | think it was clearly no.

DR. MASSIE: | guess rather than try to find if
there is a consensus, we wll just vote.

C ndy, why don't you start. Oh, | amnot sure
you were here for all those data actually. You can abstain
if you weren't here for that. W are in hospitalizations.

DR GRINES: Actually I did mss that.

DR. MASSIE: | think you weren't there.
Udho?

DR. THADANI: | am not convinced. No.
DR. MASSIE: Ral ph?

DR. Di MARCO No

DR D AGOSTI NO  No.

DR BORER: No.

DR, LI NDENFELD: No.

DR MOYE: No.

DR. MASSIE: Cynthia?

DR. RAEHL: | need a m nute.

DR. RODEN: We don't have the data.

DR. WEBER: Yes, where is this stuff?
DR. MASSIE: The data was presented, | believe,
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for hospitalizations, or at least it was in the package.
The hospitalizations were not different.

DR. COHN. Yes. No, we didn't claimany --

DR. THADANI: Actually it's on FDA packet al so,
page 18 and 19.

DR. LI NDENFELD: There's no di sagreenent about
hospi talizati ons.

DR. MASSIE: Al right. 1|s everybody voting?
Well, keep going.

DR WEBER: No.
RAEHL: No.
KONSTAM  No.

RCDEN:  No.

3 3 33

MASSI E:  One abstention. Right.

There were three neasures of exercise tol erance
in V-HeFT |. For which of these were there statistically
significant treatnent effects? These are the maxi mum
oxygen consunption, the total duration of synptomlimted
exerci se, and submaxi mal exercise duration

Do you want to conment on these?

DR. LI NDENDFELD: | think that total duration
was not significant, and the submaxi mal exercise duration,
there wasn't enough data really to evaluate that. Maxi mum

oxygen consunption is certainly of borderline significance.
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Some points are positive and sonme are not, so overall
don't think there is a definite overall inprovenent,
al though it is very suggestive. Strong trends.

DR. MASSIE: Lem any comment?

DR MOYE: | think if you consider the comments
we made about corrections that canme out in questions 1
through 3, then | | ook at question 6 about statistically
significant. | amthinking statistically significant after
maki ng the kinds of adjustnments that we have di scussed.

And after making those adjustnents, | don't see that we can
say that any of these are significant.

DR. MASSIE: | haven't put Bob on the line
since he hadn't voted, and you are not allowed to vote. Do
you think there is a significant effect on any of the
exerci se neasurenments?

DR. CODY: (I naudible.)

DR. MASSIE: Jeff?

DR BORER: No.

DR. MASSIE: Ckay, well, JoAnn has pointed out
that the only one probably worth voting on is the maxi mum
oxygen consunption. Mybe we can start down all the way on
the left.

DR. THADANI : Again, Barry, that is only on one

point in tinme, of all the different points.
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DR. MASSIE: | think the question is, do we
feel that there is a significant effect on nmaxi num oxygen
consunption. | guess our thinking should take into
consideration the various tine points and what was found.

Dan, you want to start us off on that?

DR. RODEN: Can you state the question?

DR. MASSIE: Yes. The question is, was there a
significant treatnent effect on nmaxi mum oxygen consunpti on
at peak exercise during a maxi mum exerci se tol erance test?

DR. RCDEN:  Yes.

DR. KONSTAM | amnot sure. Can we hear the
statisticians' view of this first?

DR. MASSIE: W heard Lem W didn't put Ral ph

on |ine.

DR. D AGOSTINO If you want to just say let's
| ook at this particular variable -- forget for the nonent
the multiple testing and so forth -- | had asked the

guestion, okay are you going to do lots of different tinme
points. Do you see a consistency in significance across
those tine points, and you see a couple here and there and
they sort of fade away. So, even in this situation of not
getting caught up with the nultiple testing, the data is
not overwhel m ng.

| f you now want to add to the fact that this is
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in the presence of all these other tests going on, | don't
see this is denonstrating significance.

DR. MASSIE: Jay showed us the 3 and 6-nonth
data which he said in itself would be enough to -- or was
that in V-HeFT |17

DR. COHN. The V-HeFT Il data.

DR MASSIE: In V-HeFT | it was the 12-nonth
poi nt .

DR. THADANI: It's on page 17 of the FDA
docunent. There is only one point which --

DR. MASSIE: Yes?

DR. RODEN. | was |ooking at V-HeFT I1I.

DR. MASSIE: Let's start all over.

DR. RODEN. Starting all over. That's B20 in
t he package. For V-HeFT | | think the answer is no.

DR. MASSI E: Ckay, no.

DR KONSTAM  No.

DR RAEHL: No.

DR. WEBER  Yes, | guess | would say no too,
but you |l ook long and hard at this and | guess we are goi ng
to have the opportunity of revisiting this when we | ook at
V-HeFT Il and putting themboth together. So, it's no for
the nmonent, is ny vote.

DR. MOYE: No.



N

o o0 A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

148

DR. LI NDENFELD:  No.
DR MASSIE: No.

DR. D MARCO  No.
DR, THADANI :  No.
DR GRINES: No.

DR BORER  No.

DR

D AGCSTI NO No tw ce.

3

TEMPLE: We didn't actually discuss this,
but | have a side question for the commttee that sooner or
later 1 think we will have to answer, which is, what would
a change i n maxi num oxygen consunption inply to the
commttee in the absence of a change in exercise tol erance?
Two different neasures of the sane thing.

| don't believe we have ever relied on oxygen
consunption as a neasure of a synptomatic inprovenent in
heart failure, but it wouldn't be --

DR. MASSIE: Well, let nme just make a quick
answer to that. | know we have been here and we have
| ooked at studies where they have had both, but the oxygen

consunption was always the sub-study of overall exercise

tolerance. In this particular protocol, oxygen consunption
is clearly identified as the primary neasure. So, | think
following the trend, I would take what the protocol tells

us.
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But if they, for instance, said both equally,
how woul d we wei gh one versus the other?

DR. TEMPLE: No, | am aski ng whet her you think
that is a -- well, you can defer this until afterward, but
sooner or |later we probably ought to touch onit. 1Is it a
sui tabl e nmeasure of synptonmatic inprovenent? It is an
unfam liar nmeasure of synptomatic inprovenent, that's for
sure, but it still mght be reasonable. Sooner or |ater
think we would |ike to hear what you think about that, but
you don't have to do it now.

DR. MASSIE: Ckay, well, maybe we won't do it
Now.

Was there a statistically significant effect
found for quality of life in V-HeFT I? As | renenber, we
shoul d probably skip that because the sponsors didn't feel
t hey had seen one either. The neasurenents were not very
preci se.

Nurmber 8, was there a statistically significant
effect found for left ventricular ejection fraction in V-
HeFT 1? Mybe we'll start with JoAnn.

DR. LI NDENFELD: Yes, | think there was.

DR. MASSIE: Not so nuch for voting, but I
guess di scussi on purposes.

DR. LI NDENFELD: Yes, | think at both 8 weeks
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and a year there was a significant effect.

DR. MASSI E: Anybody have any other comments?

DR. KONSTAM 1'd like a little bit nore
clarification of this. Ws this one of the predefined
secondary endpoi nts?

DR MASSIE: | think it was one of the
predefined -- well, the secondary of the prinmaries.

DR. LI NDENFELD: Yes, the primaries.

DR MASSIE: It was a primary endpoi nt but
we've all | think judged it to be below nortality, which
was nentioned so often.

DR. KONSTAM (Ckay, so in that light, | am not
sure precisely what this question is asking. |Is it asking
that question after the correction for the fact that there
are five other primary endpoints?

DR LIPICKY: That is correct.

DR. MASSIE: That is correct. But we are not
voting now. | think this is worthy of sonme discussion and
| see Dan has his hand up too.

DR. RODEN: Ray, do you want to put in the
| abel ing, or does sonebody want to have this drug indicated
to inprove ejection fraction?

DR LIPICKY: No. | don't think it is a matter

of what the |abeling would be or the approval.
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understand that. | understand it was a facetious question.
But the thing that this was trying to elicit was, what are
the positive things you can take away fromthe trial, and
the reasons why one would say that the trial was positive.

M5. STANDAERT: Ray, we can't hear you

DR. LIPICKY: Onh, sorry.

The reason for the question was to see what the
positive things are that one could take away fromthe
trial, and what it would be | abeled for would cone | ater
once one finally cane to the conclusion that the trials
f ound sonet hi ng.

DR. MASSIE: So, | guess the question is sort
of atotality. Do we think there is an inprovenent in the
ejection fraction and that thought should include all the
provi sos as to whether we should even be | ooking at it,
because Lem would tell us we should not be | ooking at it, |
guess.

DR LIPICKY: No. Wat did | say that nade you
say that?

DR. MASSIE: | don't know.

| think when sonebody said after all the
correction and all the rest --

DR LIPICKY: Yes. Well, I think all of that

is true. That is, would you |look at this trial, and on the
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basis of the result say that there was an effect on
ejection fraction found wth sonme degree of certainty. And
that includes everything that we have been tal ki ng about
all the way al ong.

DR. FISHER: Could | make one technical
comment, Barry? The statisticians mght like to | ook on
page A130 of appendix 4 of the report because | did a
general i zed estinmated equation analyses with a variety of
di fferent nodels which incorporate all the tinme points at
once.

DR. MASSIE: Do you have a page nunber?

DR FI SHER: Yes, A130.

The reason for pointing this out is it relates
to the relative strength of effect because we have been
tal king a | ot about adjustnents and things.

DR. MASSIE: | would guess | would interpret
this question, or at least | would vote on this question,
saying that one could agree that the ejection fraction has
been changed, and not agree that that makes it a positive
trial. Is that fair?

DR. LI NDENFELD: Yes.

DR LI PI CKY: Sure.

DR. KONSAM There are a couple of different

di mrensions to this discussion. One of themis what exactly
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are we being asked, and is it a purely mathemati cal
statistical question. And if that's the case, | mght as
wel |l pass, and | think a ot of the other people on the
panel woul d pass and just defer to the statisticians to
reach a consensus about the mat hemati cs.

| guess | would ask Ray, is there a question
beyond that? |Is there a question that you are asking the
clinically oriented reviewers or experts to then | ook back
at the data after the statistical nathematical analysis and
ask, okay, do you have reason to believe it nowin the
context of the mathematics, which is a different sort of
guesti on.

DR DMARCO |'d like to second Dr. Konstam
there. It would be hard for me as a clinician to overrule
our two statistical consultants who told ne it is hard to
find anything statistically positive in this trial. You
know, and the question cones up, if you word it as, is it
statistically significant, we have already said it is not,
essentially.

DR. MASSIE: No, | don't think we have. Not
for ejection fraction.

Bob has got his hand wavi ng.

DR. TEMPLE: | didn't hear any reservations

fromthe biostatisticians about ejection fraction. |It's
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significant at four zeros.

Maybe you'll tell us you don't like the way we
put the questions, but this question was to say, is that
real. Not, is it valuable, is it a basis for clains, is it
a basis for labeling. None of that stuff. That all cones
later. This is, did it happen.

DR. KONSTAM But | think that is inportant
generally with regard to all of these questions because |
find nyself then, after we ask the purely statistical
guestion, going back and | ooking at it again and seeing if
there's any reason that | would believe, based on
pat hophysi ol ogy, clinical insight, whatever. That naybe it
is a mrginally mathematically evident piece of information
and | believe it because it fits a paradigmthat | have.
And if that is the question, then we could add insight to
t hat .

DR LIPICKY: Fine. Perhaps all of these
questions should be re-worded then and take statistically
significant away and say, do you believe it? Is this real?

But, you see, the problemis, if you can answer
t hat question outside of the real mof statistical
significance, | wonder how you can do that.

DR. KONSTAM | have thought about this, and |

t hi nk what you do is you bring in the questions about does
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it fit a pathophysiologic paradigm Does it fit based on
other information that you bring to bear that is not
mat hemat i cal ?

DR LIPICKY: R ght, but if the statisticians
said that this has a p of .5 and it fit your nodel, you'd
still think it was real?

DR. KONSTAM Not at all. But if the
mat hematics put it in a marginal zone then | think | would
draw upon that set of information --

DR. LIPICKY: Fine. So, answer this question
in ternms of whether you believe it. 1s this effect real?

DR MASSIE: And | think that is what we have
been trying to do, although | guess there is a varying
| evel of how peopl e answer these questions in terns of that
type of thinking.

Lem says we shouldn't think about this. |
think he nmeans that in a different type of context than can
we | ook at these nunbers and decide. | shouldn't be
reading into what Lemis saying.

But does this make a trial positive is one
question. Do we believe that there is a real effect on
ejection fraction is a second questi on.

DR LIPICKY: It should not be | ooked at from

t he vantage point of, does this nake a positive trial. W
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have never asked you to count the nunber of positive
trials. So whether you think this is a positive trial or
not is irrelevant.

DR. COHN. But I'd ask you, Barry, in |ight of
this discussion, to go back to the nortality issue and ask
t he panel whether they think the nortality reduction is
real, even if not statistically significant by nomnal p
val ues because that is clearly the question that is being
proposed by the agency to find out.

The p val ue question only can depend upon Lem
and Ral ph, but the inplication of the reduction of
nortality requires the clinical judgnent that Marvin has
i dentifi ed.

DR LIPICKY: 1'"Il second that.

DR. MASSI E: Ckay.

DR. TEMPLE: Barry, | want to object. |'m
sorry. W are dancing with words here and it is
t reacher ous.

If the commttee wants to tell us, yes, | sort
of believe it, | can't quite tell you why, the p values are
all over the map, that is not very hel pful to us because
that's information we can't use. You can't approve a drug
because soneone has an enotional reaction to it.

These questions all bear on a seasoned
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judgnent, but it's a judgnent based on statistical and
ot her consi derati ons.

| just want to nmake one observation. W have a
| arge nunber of biostatisticians and we think that we share
t hese judgnents about -- we clinicians, | nean --
adjustnents and things like that with the biostatisticians.
They know the math in ways we can't even begin to fathom
but how many endpoints are reasonable and things |ike that
are questions that clinicians -- that we feel we have to
deal with, and we've never been told by biostatisticians
that we don't dare think about those things.

So, too nuch hel pl essness in the face of good
statisticians is not necessary. These are all things that
intelligent people skilled in study design can think about.

So, the question here was, given the p val ue
.0001 for the ejection fraction data, is there a question
about whet her that happened? Later on you get to, suppose
it did happen? Wo cares? That is a different, perfectly
i nportant question.

But at this point you don't have to really
defer to -- you can reach an answer with the advice of
your --

DR. MASSIE: | think the reason why this

guestion was sort of re-opened is that it may be that sone
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of the newer nenbers of the commttee, which is al nost
everybody, were not thinking along the sane wavel engths. |
think that is an inportant thing to clarify.

| think when | would think of these questions,
yes, you woul d take the data fromthe statisticians, you
wei gh it agai nst what you've seen in the mdst of all this
norass of information, and you nake a clinical judgnent.
That in fact is how!| voted already, but | amnot sure
everybody el se did.

DR. TEMPLE: The fornmulation | had trouble with
was, apart fromstatistical considerations, do you think
this works? The clinicians aren't supposed to be apart
fromthe statistical --

DR. KONSTAM Dr. Tenple, can | just respond

to --

DR. TEMPLE: -- supposed to be in light of
statistical.

DR. MASSIE: Right. Wll, is that what you
meant ?

DR. KONSTAM Can | respond to that? First of
all, | agree with you conpletely. None of us should be

saying things that we can't defend by sonmething. So nobody
just sort of looks at it and | can't tell you why.

Qoviously we need to tell you why.
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The second thing is, | guess all of us feel,
okay what do you want fromus. | think that there is
confusion. | think Barry said it, about is this a purely

mat hemati cal question that we are being asked, or is it a
guestion that is based on the mathematics at first and then
interpreted with an eye to pathophysi ol ogy and clinical
judgnent. It sounds |ike you want the latter.

Where this really does cone to bear, based on
sone of the discussions anong the statisticians that | have
heard, there are circunstances of sone very, very
conpelling findings that seemvery, very conpelling to us,
and sonme of the statisticians say, just don't look at it.
| can't deal with this. 1It's a post hoc analysis and yet
it's an enornous finding.

Then | think that is the circunstance where we
m ght want to say, all right, but do you believe it anyway,
and why.

DR. MASSIE: Ral ph.

DR. D AGOSTING | think what you just said is
very inportant, and what | think I amsaying is that that
is not present in this study with regard to nortality.

Wen we were tal king about the adjustnents, the questions
1, 2, and 3, they were focused on nortality. No matter how

you | ook at the statistical procedures that they used and
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put forth to us, any kind of adjustnent takes them over.

Wth this particular one, | think any kind of
adjustnent still keeps it in the statistically significant.
We are noving very quickly through these, but don't carry
with you that | said or that Lemsaid that everything is
out now because of the nmultiple testing. This is very
significant froma statistics point of view Then there is
t he ot her question.

DR. MOYE: Well, certainly, if you just |ook at
the nomnal p value. |If you just want to confine your view
to the nomnal p value, as though that was the only
eval uation done in this program then you have to argue for
its statistical significance, but that is not the only
eval uati on done in the program

The question is, what does the p value nean? |
mean, if all you will do is | ook at these nom nal p val ues
and say, yes, they are significant because they are |ess
than .05 or less than .01 or .001, then the overall alpha
means nothing with that interpretation.

| guess | insist that the overall alpha is very
i nportant.

DR. D AGOSTINO No, | am not disagreeing.
am saying that if you apply all the discussion | had a

noment ago where | was being very |oose about it, | think
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multiply it for other things,

And

| agree with you. |
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p to begin with. As you

you still have a small p.

am not saying, | don't think

anybody is saying that you should | ook at this as it stands

by itself.

adj ust nment s,

woul d probably stil

Ral

What

DR

| am saying is, when you nmake all those

MASSI E:

Yes.

we meke a nunmber of those adjustnents, this

wi thstand the rigor of .O05.

Let's call this question.

ph, this is the ejection fraction question. 1Is there a

significant effect on ejection fraction shown in this

trial?

Jay.

want , but

the NIH, please don't cal

it

MUGA.

DR. D AGOSTI NO;

DR

BORER:

Yes,

Yes.

think there is.

| would |ike to add one thing, just a plea to

Anywhere else in the world you can say whatever you

in this one building, just building 10 here at

(Laughter.)

DR

3 3 3

MASSI E:
GRI NES:
THADAN

Di MARCO:

the techni que you use to neasure

Wth that coment, Ci ndy?

Yes,

Yes.

Yes.

iIt's significant.
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MASSI E:  Yes.
LI NDENFELD: Yes.
MOYE:  No.

V\EBER: Yes.

T 3 3 33

RAEHL: Yes.

3

KONSTAM |'m not sure. Let ne just
clarify ny answer.

I"'mnot sure on the basis of what | have heard from
the statisticians whether it is statistically significant
or not.

DR. MOYE: | guess we disagree. W have a
di fferent point of view

DR. KONSTAM  Exactly. Therefore, | --

DR. MASSIE: By the way, | phrased the question
W thout the word "statistically."”

DR. KONSTAM (Good. So, | believe the data. |
think there is an increase in ejection fraction.

DR. RODEN: | think ejection fraction rises.

(Laughter.)

DR. MASSIE: Ray, I'msorry to have to ask
this. Do you want us to vote on whether we think there is
a significant effect on nortality without the "statistical"
in there?

DR. LI PI CKY: I think | would like to hear a
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yes or no vote that takes away the statistically
significant part. D d V-HeFT show an effect on nortality
conpared to placebo? This is the kind of feeling question,
so you don't have to break it up into 2-year and total
nortality. WAs there an observation that nakes you believe
there was a nortality effect seen?

DR. KONSTAM Now, Ray, could you give us sone
kind of idea what |evel of certainty you would like to see.

DR LIPICKY: Statistically significant.

(Laughter.)

DR. KONSTAM 60/ 407

DR. MASSIE: Are you convinced that there is an
effect on nortality? | think that is the question.

DR. LIPICKY: You have already made it very
clear what you think the statisticians think. So, this
guestion is asking you what you think, so that we have it
clearly --

DR. KONSTAM Is it pretty clear to us that
there is an effect on survival.

DR LIPICKY: Right. Ws a survival effect
shown.

DR. MOYE: Well, we have to be careful about
t hat .

DR MASSIE: | don't think we should say pretty
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clear. | think you want to know whet her we are convi nced
that there was a nortality effect.

DR LIPICKY: That the trial found an effect.

DR. MOYE: But there is no question that in
V-HeFT | nore patients died on placebo than died on the
hydr al azi ne-i sosorbide dinitrate. There is no question
about that. That's the data. The issue is, what does that
mean for the popul ation at |arge?

DR LIPICKY: Well, yes and no. Well, let nme
be sure that I am not doing sonmething totally crazy.

The commttee very clearly indicated what it
t hought the study showed in a quantitative way, that is, in
a carefully considered statistical fashion.

The question that | want the commttee to
address now with just a yes and no vote, is, even though
they think that, what does their gut say? And I don't know
that we'll pay any attention to your gut, and probably
shoul d not, but because this discussion is going on,
woul d just like to know what the result of that vote would
be.

DR. MASSIE: Can | rephrase the question, then?
Because | think we have to have sonme quantitative sense.

The question | would ask is, if this study was

repeated 100 tines, are we --
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DR LIPICKY: | think that is a reasonable
gquestion. Wuld you expect to find this many tinmes?

DR. COHN: You know, it's nore than gut, Ray,
because we're using an arbitrary p cutoff of .05 and our
statisticians -- or whatever nunber they are using, because
it gives us that greater confidence in the result. But
even then we are only dealing with 19 out of 20
possibilities. And if it is .07 or .08, does that nean
it's the sane as .9? No, it doesn't.

DR. MASSIE: Well, we can't redi scover total
phil osophy, | think, but | think this is probably an
i nportant sort of way for Ray to get some information from
the commttee which is, do we think that if we did this
trial 100 tinmes, that at |east 95 percent of the tinme we
woul d show a convincing | evel of reduction in nortality.

Is that fair enough, Ray?

DR LIPICKY: It is for ne.

DR. KONSTAM Can | just throw one other thing
in? | guess one mght ask, is it convincing to us enough
as a very well infornmed clinician. Wuld you use it in
clinical practice based on everything you know? And to ne
when you get up around, let's say -- just to set different
st andards, when you get up around the 60/40, 70/30 |evel,

as long as you are pretty convinced it's safe, you would
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probably use it.

Now, it sounds to ne that the FDA requires a
hi gher | evel of certainty than that.

DR LIPICKY: Well, you have responded to the
guestion of statistical significance. W are not
interested in whether or not you would use it. W are
interested in you as a scientist and investigator. Are you
convinced that this trial, fromthat vantage point, if
repeated, would find an effect, that again you would
believe? That's the question.

Certainly in the practice of nedicine one uses
t hi ngs that one has absolutely no know edge about at all.

I know that.

DR MASSIE: | think we need to nove on. |
think we need to give this opinion. Everybody should | ook
forward to question 20, which is whether BiDi| should be
approved for heart failure. That is certainly going to be
sonmet hing where if there is a different answer to this
question fromthe statistical question, then people wll
have to deal with that sonehow.

| amgoing to start down there wwth Cndy. Do
you want to answer this nore clinically oriented question?
Are you convinced that this drug has a significant, but not

necessarily statistically significant, effect on nortality?
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DR. GRINES:. W are back to the begi nning of
t he questions?

DR. MASSI E: Yes.

DR. GRINES: Wth V-HeFT 1? Actually that is
what we have been discussing here, and | think that there
does appear to be a clinically significant difference in
nortality. Whether it neets the biostatistical criteria,
"' mnot capable of answering that.

DR. MASSI E: Udho?

DR. THADANI: | think as an investigator and a
clinician, I amhaving problens. The trend is in the right
direction but I amnot convinced that it is significant.
So if you would repeat the experinment, it may not bear out
agai n.

DR. MASSIE: Ral ph?

DR. D AGOSTINO. Do you want a comment or do

you want a vote?

DR MASSIE: | want an answer.

DR. D AGOSTINGO | just don't see how we can
separate all the previous discussion. | think there is no
way of knowing. | think the answer you just got was the
correct answer. There is no way of knowng. It remains to

be seen.

DR. MASSIE: That's a no, | think.
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Jeff?

DR. LIPICKY: Ws that a yes or no?

DR. MASSIE: That was a no. He doesn't feel --
he's not convi nced.

DR. BORER. | would say no also, and | would
like to anplify a little bit. | think that if the study
were repeated, it's nore likely that you would conme up with
a simlar answer than that you wouldn't conme up with a
simlar answer. But the data that have been presented
| eave ne without a reasonabl e assurance that you will cone
up on the second try with the sane kind of result.

Certainly if I were a clinician faced with a
patient with congestive heart failure who couldn't take ACE
inhibitors, seeing these data and seeing that they sort of
trend in the right direction and there is nothing to
suggest that they do sonmething bad to people, and the
condition is a horrible one with a terrible outcone, |
woul d probably go with this conbination of drugs, even
t hough | don't have the strongest of data to support ny
doi ng that because | don't have any other options and it's
a bad situation and |I'm not doing nmuch harmthat | can see.

But as a regulatory issue, | have to say no.

DR. LIPICKY: \What do you nean, Jeff? You have

sucrose sitting on the shelf.
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DR. BORER: But | have no data about sucrose.

DR LIPICKY: Yes, you do. Right there in this
trial.

DR. BORER: They don't even trend in the right
di rection.

DR MASSIE: Since this is an opinion, we
shoul d get Bob's opinion, even if he can't vote.

DR. CODY: W're talking about V-HeFT | and not
the drugs thenselves overall. W're talking about this
study. It gets into tenporal issues, when the study was
conduct ed, et cetera.

| guess all | could say is, when this study
came out, it influenced ny treatnent practices. So, did |
think it was significant? Yes.

DR DDMARCO | agree with Dr. Borer, except |
am goi ng to answer yes instead of no, because | just think
the level of certainty | have is nmuch Iess than | usually
see for trials that are submtted for approval

DR. MASSIE: | thought Jeff said it very well,
too, but I amgoing to vote no because | do believe that
"convinced" for ne is infornmed by statisticians and al so by
whether | think 95 tinmes out of 100 the sane thing would
happen, and | am not convinced that that woul d be the case.

DR. LI NDENFELD: I am not convinced it would be
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95 out of 100, although | do believe it m ght be 70/ 30.
DR. MASSIE: Wit. |Is that a yes or a no?
DR LI NDENFELD: It's a no.
DR. MOYE: | think all roads lead to the
statistics here. Wether you say statistically

significant, whether you say you are sanpling fromthe

popul ation at large, they all lead to statistics and the
answer is still no.

DR. WEBER:. Well, | have a slightly different
point of view First of all, | agree with what Lem and
Ral ph have said about the statistics. | think we have to

acknowl edge that there is a right way to do them and that
at the end of play we didn't quite have a statistically
significant result, but it wasn't a huge deviation from
t hat .

| look at the survival in V-HeFT | on the
conbi nation of hydral azine and i sosorbide dinitrate.
| ook at the data fromV-HeFT Il. It gives nme reassurance
that that first [ine is real

DR. MASSIE: No, you're not |ooking at V-HeFT

DR. WEBER: No, but | know from a coll ateral
source that this line is probably realistic. It separates

fromtwo other lines on the sane graph. As far as | am
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concerned, whether it is 95 percent or 93 percent, |
believe that it is clinically meaningful and | would vote
yes.

DR. MASSIE: Cynthi a.
DR. RAEHL: One, | don't believe in the

infallibility of statistics and that all things lead to

that. Looking at the collection of the data, | would
suggest, yes, | believe this does suggest a very strong
trend.

DR. KONSTAM To the question about whether |
am convinced that this is right and reproducible, the
answer is no. | would add, however, that it considerably
sur passes ny usual threshold of evidence that | require to
recomrend to clinicians to use, so | wuld readily use it
in clinical practice. But aml| convinced it's right? No.

DR. RODEN. | think the reason we are having
difficulty is because if it's real, it's a small effect.
It's not a huge effect, and that is why, given what the
statisticians have told us and given ny bias about a small
effect, | vote no.

DR. MASSIE: Ckay, | hope that nobody renenbers
we ever had this discussion when we nove on to regul atory
t hi ngs.

(Laughter.)
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DR. MASSIE: But | think it's very inportant
because there is a paranoia that we are marionettes and
statisticians tell us what to do, and | think the answer is
we need to think for ourselves also but |isten.

Wth that cooment, | think we are down to --
where are we? Nine. Headache and bl ood pressure are
consistent. Do you want us to continue with that?

DR. LIPICKY: No, you can skip that.

DR. MASSIE: Myving on to V-HeFT I, and again,
Ray or Bob, you can tell us if we don't need to keep on
goi ng on every question.

V-HeFT Il had no placebo group. The division
and the advisory commttee have held a successful active
conparator trial requires one to conclude that new
treatment woul d have beaten placebo had there been a
pl acebo group, and that the estimted effect size of the
new treatnent is not |less than half of the effect size for
t he conparator agent.

Now, | know that Bob Fenichel has sone
cooments. | think we don't have a great deal of tine, but
havi ng spent 12 hours of ny life listening to this
di scussi on and now being the only one left on the conmmttee
that did, there actually has been a discussion and sone

standards that the FDA has recommended, at |east, to
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sponsors about what it mght take to get a drug approved if
there is no placebo group in the trial. | wonder whether
maybe in three m nutes you could summari ze that discussion.

DR LIPICKY: | don't think he needs to do
anyt hi ng yet.

DR. MASSIE: Yet. Ckay.

DR LIPICKY: Let's see if you understand.

DR. MASSIE: GCkay. One way in which it could
be concl uded that hydral azi ne-i sosorbi de was superior to
pl acebo would be if the conbination were superior to
Enalapril in V-HeFT Il. WAs hydral azi ne-i sosor bi de
dinitrate superior to Enalapril for any of the nortality or
exerci se endpoi nts?

Ckay, any di scussion? How about JoAnn?

DR. LI NDENDFELD: No, | don't believe so.
There were no overall definite benefits.

DR. MASSIE: Any other comments or discussion
fromthe commttee?

DR. RODEN. The data are nore conpelling here
than they were in V-HeFT I

DR. MASSIE: You have to talk |ouder or nore
directly.

DR. RODEN. The data | ooked nore conpelling.

The graphs | ooked nicer in V-HeFT Il than they do in V-HeFT
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. So, I would be interested in the statistical opinion
with regard to, for exanple, the change in VO2 or the
change in -- what was the other one -- change in ejection
fraction.

DR. MASSIE: Change in VO2 or change in
ejection fraction. Dan is not sure that he hasn't seen
sonet hing there, | guess.

DR. RODEN. Graph B27, for exanple, in the book
| ooks nore convincing than in V-HeFT |

DR. MASSIE: Ckay, any other comrents? Dan
wanted to hear from --

DR. RODEN: From Ral ph or Lem

DR. MASSIE: So, there are the two pieces of

data we have. Since we know there was not an inprovenent

in nortality conpared to Enalapril, these are the two.

Any ot her comrents? | think we do need to hear
from--

DR. RODEN. | think this is an inportant issue

because if in fact an inprovenent in synptons has been
denonstrated using that kind of neasure, then it wll
affect the way we vote on your |ast question. So, Lem or
Ral ph?

DR MASSIE: Len?

DR. MOYE: | guess | amfuriously cal cul ating
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here. This is another study now where you do have a

positive endpoint on nortality. W're talking about V-HeFT

1. Rght?

DR MASSI E:

DR MOYE: But it is a positive endpoint in --

DR. KONSTAM I n the other direction.

DR. D AGOSTING It is in the wong direction.
The conpetitor beat out the product. It went in the wong
di rection.

DR. MOYE: Right, and | guess that is what |I'm
trying to work through now.

| woul d say that perhaps an argunent here is
adm ssible. At least fromny al pha spending function, it
woul d be admissible to consider it.

DR. MASSIE: Ral ph?

DR. D AGOSTINO Are we going to go item by
iten? It just went in the wong direction, so --

DR. MASSIE: Well, nortality we are not
di scussing, but what the question asks if |I can still dig
it up.

DR D AGOSTI NG VWi ch one?

DR. MASSIE: On exercise and presumably
ej ection fraction, you also concluded -- well --

DR. THADANI : You ski pped 10 and 11.
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DR. MASSIE: No, | thought | was readi ng 10.
Mortality or exercise, right.

In other words, the question is, since there is
no pl acebo group, how do we interpret it? And the question
says, if the drug, BiD |, beat what we think to be an
effective conparator, that would be a positive trial

It did not for nortality. So, we're talking
about exerci se.

DR. THADANI : Barry, before you go further, can
you allude one thing? Since there is no placebo, we are
al ready saying that we are not going to conpare it with
hi storical placebo. | think we should establish that,
because our problens with that --

DR. MASSIE: No, we haven't said that at all.

DR. THADANI: No, but | amjust saying, in
order to make a rational decision, since there is no
pl acebo, | think there are two active controls and it
happened that | SDN-hydral azine was inferior to Enalapril.
So as far as nortality, | think we have to accept that.

Ri ght ?

DR. MASSIE: Right. Wat they are asking is,
even though it was inferior to nortality, was it superior
to Enal april for exercise?

DR CODY: In ternms of exercise tinme or O2?
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DR. MASSIE. Well, | think that they w sely
sai d exercise endpoints. | assune that that was witten
with sonme intention.

DR LIPICKY: That was witten intentionally

that way, yes. You'll have to decide.

DR. D AGOSTING I'mnot at all convinced by
any of the data | see before ne. |If it is a blanket
answer, | would say no.

DR. MASSIE: Bob? Jeff? You' re not convinced
ei ther?

DR. CODY: No, not on the OZs.

DR. MASSIE: Since as | understand there was no
significant difference on the other exercise endpoints, it
really is the O2s we are tal king about.

Any ot her comments on this?

DR. RODEN. But you didn't see data on the
ot her exercise secondary endpoints. So, there is no
difference in exercise tine or other endpoints, other
secondary endpoints, Jay.

DR. COHN: Al the exercise endpoints trended
in the sane direction. The primary exercise endpoint was
peak VO2 in this trial, and that is the one that achieved a
statistically significant benefit of HI1SDN at 3 and 6

nmont hs.
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Now, | ooking at the whole curves, of course,

one as a statistician mght raise i ssue about using those

two points and disregarding the rest of the curves, but you

must recogni ze as an agency that up to 6 nonths is the only

data you have ever seen before. So, based upon 3 and 6
nmont hs, you woul d have approved this drug on the basis of
better exercise, peak VO2 than with the conparator agent,

whi ch was Enal april.

DR. KONSTAM Is there a statistical approach
to determ ning whether the two curves differ from each
ot her, and should that be applied?

DR. D AGOSTINO If you have a question that
says what happens in 6 nonths, that can be a very real
guestion and you could apply a techni que that solely
focuses on that 6 nonths. O you could ask a question
about the whole curve. You nay not want to ask the
question about the whole curve. It may just be in
particular time points.

" m not | ooking at that particular tinme point
and saying that's significant and therefore | really have
to focus on it. [|I'"mlooking at all of the neasurenents
that | have before nme. | see sonething significant here.

It's kind of nice, but I have seen a |lot of things that
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aren't significant, and why would | extract this one and
believe init?

So, I amnot |ooking at the full curve. 1|'m
trying to |l ook at these significant results in the context
of all the other procedures that have been played here.

| don't think there is any hope, if you conpare
those two curves. You nmay have sonething if you focused on
t hat begi nning part of it.

DR. MOYE: | would like to second what Ral ph
said and add just one other thing.

This is difficult for nme to interpret
i ndependent of nortality data because you are |osing
patients as you go along the followup tinme. Maybe the
patients that you were |osing who were dying were ones who,
if they had survived, would have had |ower EF s. So, |
just have a difficult time trying to interpret this.

DR. MASSIE: Yes, | think that's an inportant
point. | don't know if Jay has done this.

In the first study it was pretty clear that
nore people, if anything, were dying on hydral azi ne and
i sosorbide dinitrate, and therefore the placebo group m ght
be at an advantage, if you |look at exercise tine. 1In this,
nore patients died wth hydral azi ne-i sosorbide dinitrate.

Was a carry-forward anal ysis done? In other
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words, in the people who died, did we | ook at their | ast
exerci se nmeasurenent and carry that forward through any of
t hese endpoi nts?

DR. COHN: Wwell, we don't |ike doing that
because it really inplies that patients would have stayed
the sanme had they been alive, and the other alternative is
to substitute obviously a | ow value for those who died. |
don't like doing that either because | think that obviously
dilutes the data in a favorable direction. But | can't
believe it.

| think what we've | earned since these trials
have been done is that you would not choose to do prol onged
exercise testing over a long period of tinme because of
differential nortality, and that is why I focus on the 3
and 6-nonth data because there was not differential
nortality during those early tine points when you can
really evaluate the effect of the therapy on a non-
nortality endpoint.

After 6 nonths you being to see a difference
that makes it very difficult to interpret, and I am not
sure how you do it.

DR. THADANI: Barry, can | comment? On the
docunents you were given fromthe FDA, if you | ook on page

40, the m ddl e paragraph, it says, "For exercise tol erance



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

181

and other endpoints related to cardiac function,
hydr al azi ne-1 SDN had very little advantage over Enal apri
for maxi mum oxygen consunption. Miltivariate analysis
showed no significant difference between the treatnents.”

So, | think I will go along wth that because
that's in your docunents. All of you have that.

DR. MASSIE: Wat page is that?

DR. THADANI : Page 40. Under V-HeFT Il, third
par agr aph.

DR. D AGOSTING | told you that w thout
| ooking at the text.

DR. LIPICKY: W can show you that analysis on
a transparency, if you'd like. | don't, unfortunately,
know - -

DR. BORER. To be fair, that analysis is over
the entire curve, which was the issue that is sonewhat at
i ssue.

DR. LI PICKY: Does anyone know the page nunber

in the reviews where those tabl es appear?

3

BORER  Yes, the raw data, 32 and 33.
THADANI :  And al so the p val ues vari ed.
TEMPLE: Barry?

MASSI E:  Yes, Bob?

3 3 33

TEMPLE: There's another problemw th
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pi cking the 3 and 6-nonth tinme points. |[|f one had observed
a benefit accrued only belatedly, one could think of a
pl ausi bl e reason for why that should occur because there is
nore tine to prevent renodeling. You can always think of a
good reason for anything. So, unless the 3 to 6 were
specifically identified as the tinme points of interest, you
have to worry that you are once again follow ng your nose.
Al ways a probl em

DR. CODY: Can | just anplify on ny comments?
It has sonething to do with what you raised earlier.

This slide shows the peak VO2's, and it assunes
there was no difference statistically, even biologically,
in the peak O2's at baseline.

The previous graph, which is B26, shows the
mean change for the two groups. There the outcone is a
little bit different, certainly at least at 6 nonths. |
guess you'd have to wonder what woul d happen if a placebo
group was in there. Wuld it be negative at 3 and 6
nonths, or would it fall between the groups?

So, given that we don't use peak VO2 all that
much as an endpoi nt independent of exercise tinme, and with
t he understanding that 3 and 6 nonths is as |ong as perhaps
a lot of other trials, so one has to be careful about

putting too nmuch wei ght on the absence of significance over
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time dowmn the line, it still comes across to ne as sort of
a weak observation given that exercise tinme didn't change.

DR. MOYE: | guess | would just say, putting
t oget her what Ral ph has said about the concerns about the
multiple time points, and also this differential censoring
effect, where patients on the hydral azine-1SDN are nore
likely to die, and you don't know what their EF s would
have been, | aminclined to vote that there is no
significant effect here for the change over tine.

DR. MASSIE: | think there are a |ot of
guestions, and the one that Bob brought up earlier is, if
we were to agree that there is an increase in peak VQ2,
does that nean that patients feel better, because | guess
that is why exercise cane into play, as a quantitative
measur enment of synptons.

There are the multiple points in tine.

| think it is not a clear-cut issue but | guess
we need to vote on this. In the absence of further
comment, | think the way we shoul d phrase the vote is, was
hydr al azi ne-i sosorbide dinitrate superior to Enalapril for
any exercise endpoint, or for exercise endpoints?

JoAnn, do you want to vote first?

DR. LI NDENFELD: If we're going to divide them

up, | think it was significant for peak VO2 at 6 nonths.
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The FDA anal ysis doesn't give it quite statistical
significance at 6 nonths. | think it was .1. But the
exercise tinme, and then | think the tinme and anaerobic
threshold were not significant at all.

DR MASSIE: So that is a yes, that -- | think
the way, if | can hazard to guess what Ray is asking, is,
do we feel exercise capacity was inproved in V-HeFT I17?

DR LIPICKY: I'msorry, | was talking to
sonmeone el se when you were talking.

DR. MASSIE: This question, since you didn't
say V2, are you asking us whether we think exercise
capacity was inproved in V-HeFT |1?

DR. RODEN: You are using exercise capacity in
a sort of general way. That's the way | interpret your
guestion. M/ answer is no.

DR. MASSIE: W started down there. W'Ill keep
on com ng fromthere.

DR KONSTAM  No.

DR RAEHL: No.

DR. WEBER® No. 1'd agree with JoAnn. [|'m not
sure what "in a general way" neans but we do have these
conpelling data with the peak oxygen consunption at 3 and 6
months. So, to that extent, | would say yes, | think there

is a difference between the two treatnents, at | east at
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t hat point of the study.

DR MOYE: No.

DR. LI NDENFELD: | think when you conbi ne al
t hree nmeasurenents of exercise capacity, the answer is no.

DR MASSIE: | think I'"'mgoing to have to vote
yes, but there's an inportant proviso, which is the
guestion | asked Jay. [|'d like to see whether the increase
fromrest to exercise in VO2 was inproved significantly,
and if it were, | would feel that is a quantitative neasure
of exercise capacity, but obviously we are not going to
know that today. But | will vote yes, assumng if it were
ever to be examned, it were found to be positive in that
manner .

DR DDMARCO | vote yes for the 3 and 6-nonth
time points, but | really can't nmake a decision about the
rest of the study.

DR. THADANI: M answer is no. At 3 nonths
it's significant, but the FDA analysis at 6 nonths, pis
.11. So, the answer is no.

DR GRINES: | vote yes for 3 and 6 nonths.

DR. BORER. | would have to say no. | have
concern about the 3 and 6-nonth points too, and again, they
sort of just make it statistically, according to the

anal yses we were given, but no adjustnents were nmade. The
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entire discussion we had before is applicable here, and the
putative difference is relatively small. So, ny overal
response is that the answer is no.

DR D AGOSTI NO  No.

DR. MASSIE: W've got the vote. Mybe we can
gai n sone nonmentum here now.

| f hydral azi ne-i sosorbide dinitrate were not
superior to Enalapril, it mght still be superior to
pl acebo. 11.1, the sponsor argues that an answer to that
guestion woul d best be derived by conparing the
hydr al azi ne-i sosorbide dinitrate group to the placebo group
in V-HeFT |I. The division argues that the best conparison
would be with the results of the SOLVD treatnment trial,
where the magni tude of the effect of Enalapril was
denonstrated, or with a conbination of the results of SO.VD
treatment and V-HeFT I. Wat is the appropriate placebo
group for this conparison?

Any questions or conments?

DR LIPICKY: This is for nortality now

DR. MASSIE: Right.

DR MOYE: | guess | have to say |I'mextrenely
di scouraged by this question because | think that the
anal ysis that is suggested here is incorrect. W are

tal king essentially about historical controls, and they are
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so fatally flawed with differences in therapy, baseline
t her apy, and baseline characteristics for the groups that |
don't think this question is addressable.

DR. D AGOSTING | feel like I am bei ng asked
if | should kill my brother or ny sister.

(Laughter.)

DR. D AGOSTING | think both answers woul d be
probl emati c.

(Laughter.)

DR. THADANI: | think, Barry, w thout having a
pl acebo control, we can't guess anything. The trial was
done. Enalapril was superior, and we ought to just |eave
it at that. W can't presune what placebo woul d have done.
It could have gone in any direction, so we can't use
hi storical controls.

DR. MASSIE: Well, | guess | need to raise the
guestion that the agency is probably asking us not so nuch
about this specific experience, perhaps, but we are in a
day where there will be uncontrolled trials, and the
di vi sion has sponsored a neeting where that has been
di scussed and how to inply things. It was in the context
of thronbol ytic therapy where it wasn't possible.

DR LIPICKY: Barry, that's correct, but you

have enough drug to consider. So, if you keep going around
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t he questions, the way in which the answers are com ng out
are answering the question.

DR. MASSIE: Al right.

VWhat is the appropriate placebo group for this
conparison?

DR LIPICKY: And what you have said so far is
that there isn't any placebo conparison that woul d be
appropri ate.

DR. MASSIE: And you are happy w th that
answer? If that isn't an allowable answer, then we should
have a vote.

DR LIPICKY: Well, yes. You can always tel
us we don't know what we're asking.

DR. MASSI E: Bob?

DR. TEMPLE: Ray is right about needing to get
on with it, but this is one of the nost conplicated
guestions in general we face. Wat do you do when you
can't random ze to placebo anynore, which may be is a
concl usi on reached too soon sonetines, but was certainly
t he concl usion reached in this case.

In the case of thronbolytics, after some very
el aborat e di scussi ons, anyone who is here will recall 40
consul tants, each giving their opinion about things at

consi der abl e | engt h.
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In a setting where everyone agreed that it
coul d be expected that the active control would al ways beat
pl acebo, that concl usion has not been consi dered here.

But in that setting there were rules and
approaches suggested that were, at |east in the opinion of
the conmmttee then, pretty stringent which included the
idea that at |east 50 percent of the effect of the active
control should be retained not by point estimte, to ny
best recollection, but as a | ower bound conference
interval, a very stringent criterion, which basically neans
the new drug has to be at |east a point estinmate better

than the old one.

What is interesting about this case, though, is
that no one contenplated -- no one clearly thought about
doi ng that where the new agent actually is inferior to the
control agent. And the question of whether you can really
ever nmake a persuasive case in that setting is sonething
that bears further discussion. |It's plainly very
difficult, but you never |ike to say never.

The setting when this was |ast considered for
t hronbol ytics was quite different. W had four, five
trials where there was a regular 2 percent or 25 percent

reducti on or whatever, and everybody sort of took that as a
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gi ven, that had there been a placebo, it would have been 2
percent worse than the control. The ability to say that
here seens nmuch nore conplicated, to say the |east.

Now, what is novel here is that Jay has nade
the argunent that you have got a relevant group that is
basically treated the sane way. It is in the sanme
environnment, and it is rather nore plausible than nost
hi storical controls. That is not a silly thing to say by
any neans. The question is whether you believe it.

DR. MASSIE: | think what we are going to do
because we can't recreate the 40-consultant, 12-hour
nmeeting, is to nove on to question 11.2, which is, had a
pl acebo been present, does this commttee think it is
i kely that hydral azi ne-isosorbide dinitrate woul d have
been greater than that of placebo, the effect of.

That seens |ike a concrete enough thing that we
could answer, and | guess | heard sone di scussion and
sentiment about that already. So, maybe we can vote.

DR LIPICKY: To ny mnd, you have already
answered that question, if in fact the conmttee says there
is no placebo group you can conpare the results to. Then
you have already answered the question and you don't need
to.

DR MASSI E: No. That was the comment of sone
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i ndi vi dual nmenbers of the commttee. Do you want us to
vote or --

DR. KONSTAM Can | just ask a question? The
way you worded this question is different fromthe way that
you worded ot her questions. You asked, is it likely.

| guess this brings nme back to asking you, in
our own m nds, sonehow, what |evel of evidence are you
asking at each of these points. | nean, for nme, is it
i kely? The answer would be yes. AmI convinced? The
answer woul d be overwhel m ngly no.

DR LIPICKY: Right, but I think we need to
take 15 or 20 mnutes to get at that. And there isn't
enough time. So, | would suggest that we skip this
guestion in its entirety. It is getting nowhere.

DR. MASSI E: Ckay, sold.

Does the nortality of V-HeFT Il confirmthe
findings of V-HeFT |? Do we need to discuss that since we

DR. THADANI: Are we conparing apples and
or anges?

DR. MASSIE: -- findings of V-HeFT I that were
significant?

DR. RODEN: | thought we decided that V-HeFT |

probably didn't show a nortality benefit versus pl acebo.
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So, | don't think this is an answerabl e question either.

DR. MASSIE: Right. That is what | am asking.
Shoul d we answer that question?

DR. RODEN: Well, the answer is no.

DR. THADANI: Barry, didn't you say that since
there is no placebo and we have two, we can't even talk
about that? So, we are conparing apples and oranges while
we are answering the question. It's a noot point.

DR. MASSIE: It would seemthat question 12 is
noot .

DR LIPICKY: It seens fairly straightforward.
If you have said that V-HeFT | has no nortality effect,
then in fact there is no effect to confirm

DR. MASSIE: Right.

DR LIPICKY: And that would be a very sinple
answer. | think everyone agrees on that.

Anyone who doesn't agree on that, raise their
hand.

(No response.)

DR, LIPICKY: Ckay, you're done.

DR. COHN: Is no effect the sane as a p val ue
greater than .05?

DR. TEMPLE: This is probably a m stake. The

conmttee voted that there was no effect clearly shown in
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V-HeFT |, but when you asked various nenbers what did they
sort of grunt-believe, there was a sort of a m xed belief
that there m ght have been a little sonething going on.

One possibility is that V-HeFT Il supports your
belief that there's a little sonething going on because you
beli eve the placebo group that has been devel oped.

Anot her possibility is that in turning out
inferior to a drug whose effect is not that large, it
actual ly weakens whatever thoughts you had about V-HeFT I.

So, | guess | wouldn't insist on a vote, but
sone sense of this may help us figure out how to say or do
what we say or do. But if you think that's distracting,
feel free.

DR MASSIE: |It's getting a little distracting.

DR. FENI CHEL: Bob Fenichel, FDA. Let ne see
if I can sharpen this question.

| think it's wong to reject the question on
t he grounds that, having found no statistically significant
effect in V-HeFT I, it is intrinsically a non-confirmable
trial.

Perhaps it's useful to propose a thought
experinment. Suppose V-HeFT | had in fact been replicated,
say, 40 tines, and the question were now, do these 40

replications confirmeach other?
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Now, if you had held that V-HeFT | was a
conplete waste of time, that it showed nothing, not just in
a statistical sense, but it didn't give you any sort of
feeling as to where the truth lay, then the answer plainly
woul d be, well, no. Now you have just done nothing 40
tinmes.

But the answer m ght be, well, V-HeFT | trended
in the right direction and gee, if you saw a trend in the
right direction 40 i ndependent tines, that would be pretty
I npr essi ve.

So, it is possible for a study which shows
nothing by itself to be confirmable or not, and that is
what this question was trying to draw your attention to.

DR. THADANI : The question said V-HeFT Il was
designed to conpare hydral azine with Enal april has no
rel evance to V-HeFT I. Al you are saying in this
particul ar study, Enalapril was superior to hydral azi ne,
and there is no way of saying that it replicated the V-HeFT
| study. | don't know how you can say that.

DR. FENICHEL: | think that the facts nake it
difficult for nme to find confirmation in V-HeFT Il of V-
HeFT |, but | think that it is an askabl e question.

Suppose it were true that Enalapril is known to

be i mMmensely better than placebo every tinme, essentially
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reducing nortality to O from 100 percent, and suppose it
were further true that in V-HeFT Il the hydral azi ne-

i sosorbide dinitrate conbinati on had been associated wth,
say, 2 percent nortality instead of 100 percent, and it
were | arge enough to be distinguishable, surely, from
Enal april.

Nevert hel ess, you m ght say, gee, that's pretty
good. That really does confirmthe kind of trend in V-HeFT

What | am asking you to do, | think there is an
answer abl e question. | think this is not a null question.
V-HeFT | is confirmable or disconfirmable on the basis of a

positive control study.

Now, you nmay believe that it was not in fact
confirmed by this particular study, but that is a separate
answer. | amasking you not to reject the question.

DR. MASSIE: So, you are just asking, could you
confirmthe results --

DR. FENICHEL: No. [I'masserting that it
couldn't confirm | amsaying --

DR, LIPICKY: Maybe the way to put it is, let's
say that hydral azine-1SDN significantly beat Enalapril and
you are wondering, did |ISDN hydral azi ne beat placebo in

V-HeFT |. | think you could say V-HeFT Il confirnms V-HeFT
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I. It turns out it was the converse.

So, the question is addressable, okay. It is
really a very sinple answer | think, and you were nmaking it
conplicated so | was going to skip it.

DR. MASSIE: Well, | think that you heard that
the commttee didn't feel you could draw conclusions from
V-HeFT |1 about the effect of hydral azi ne and i sosorbi de
dinitrate on nortality. And therefore, both because there
was no finding to confirm and because they couldn't draw
conclusions, it sounds |like we have already answered the
guesti on.

DR. TEMPLE: Barry?

DR. MASSI E: Yes.

DR. TEMPLE: Let ne try again.

To those people who thought that V-HeFT | m ght
have been a good | ean, do they feel stronger or |ess
strong, having seen the results of V-HeFT Il in which the
drug was inferior to another agent?

DR. MASSIE: Well, there were four of them
according to the vote, and nmaybe we can just ask them and
nove on.

DR. TEMPLE: Fine. But | think that is the
sort of thing we are getting at. CGCbviously you can't

confirmsonething you didn't believe fully in the first
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pl ace.

DR. GRINES: | was one who thought that the
nmortality figures | ooked pretty good for V-HeFT I, but I
woul d say that if there is a 30 percent reduction in V-HeFT
I, I would have expected to see sone sort of advantage or
at | east equivalence in the second study.

To nmy know edge, ACE inhibitors don't reduce
nortality by 50 percent, so | am sonmewhat surprised that
i sosor bi de and hydral azine lost in V-HeFT Il. | would say
that | amless enthused about the nortality advant age.

DR. MASSIE: Ckay. Anybody el se?

DR. WEBER. Yes. One of the things that was
inpressive to ne in the two separate studies, neverthel ess
done by the sane bunch of investigators and using very
conparabl e patients, was that the survival curves on the
two studies were virtually superinposable. 1In fact, they
truly were superinposabl e.

So, what happened when you got hydral azi ne-1 SDN
in the second study was that you finish up pretty much the
same place as the first study. So, whatever the first
study showed, | guess the second study woul dn't weaken ny
belief in the results of the first study. It wouldn't
confirmit, but it wouldn't disconfirmit or nonconfirmit

ei t her.
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So, as one of the people who originally said I
t hought there was probably sonmething in it, | haven't been
per suaded to abandon that point of view

DR. MASSIE: Well, there, Bob, you get two
sides of the sanme thing. Can we nove on?

Exerci se capacity was neasured by maxi num
oxygen consunption at peak exercise and total duration of
maxi mum exerci se. Results of both neasures of exercise
capacity in both the division's and sponsor's view gave
simlar results.

DR LIPICKY: Barry, excuse nme. You are
anticipating the answer you gave several questions back.

It was going to be repeated. But that's okay. You can
skip this. You really have already answered it. You just
didn't go through it in the detail we wanted. So, we know
your answer to this. You can go on to 14.

DR. MASSI E: Wich was hospitalizations, but as
| remenber, there were no data to support a reduction in
hospitalizations, | nmean, within the same absence of a
pl acebo control group. So, maybe there is not nmuch that we
need to further do wth that. JoAnn?

DR. LI NDENFELD: Right. There was no
hospitalization difference.

DR. MASSIE: And now we get to the ejection
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fraction. Was there a statistically significant treatnent
effect on ejection fraction favoring hydral azi ne-i sosor bi de
dinitrate in V-HeFT 117?

DR. LI NDENFELD: There was at 3 nonths but not
thereafter, so | think overall probably not.

DR. MASSIE: Anybody feel otherw se?

(No response.)

DR. MASSIE: |Is that okay, Ray?

DR LI PI CKY: Yes.

DR. MASSIE: How conpelling is the evidence
t hat hydral azi ne prevents the occurrence of tolerance to
i sosorbide dinitrate? Do you want us to discuss that?

DR. LIPICKY: Yes. Wll, all right, no.

(Laughter.)

DR LIPICKY: Skipit.

DR MASSIE: | don't think you will get a
definitive answer out of this conmttee.

DR. KONSTAM Can | ask Jay a question about
this? You tal ked about data from your renodeling node
with nitrates showi ng benefit w thout hydralazine. Isn't
that right? How then would you argue that perhaps the
renodel i ng endpoint requires the protection fromtol erance?

DR. COHN: Well, the data in the ani mal node

were done with isosorbide 5-nononitrate given tw ce daily.
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We don't suggest for a nonment that | SDN by itself on
renodel i ng woul d necessarily induce tol erance. For those
who think that it may -- and | think Ray has been very
concerned about the tolerance issue -- at |east we have a
mechani sm by which this conbination mght inhibit tolerance
and we don't know in humans, of course, whether the
tolerance is a major issue or not. | think all those
t hings are true.

| think it's inportant to point out when we get
to the ejection fraction data, although that has never
served as a provable indication for the treatnent of heart
failure, that there is renmarkable congruence in all trials
bet ween the change in ejection fraction and the change in
nortality.

There is in the animal nodel that | have
al luded to clear evidence that nitrates and ACE inhibitors
bl ock renodeling that an al pha bl ocker equivalent to
Prazosin that we used in V-HeFT | does not, despite the
fact that it has a henodynam c effect. So, there is
i ncredi bl e congruence between nortality effects, long-term
changes in ejection fraction, and the drugs that one uses.

So, although this is not ready yet | think for
an indication, |I think it should be strongly considered as

clear evidence that a drug is altering the natural history
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of the disease.

DR. MASSI E: \Wat about di goxin?

DR. COHN: W haven't studied digoxin in our
nodel .

DR. MASSIE: In your nodel, but in the human
it's a drug that increases ejection fraction and seens to
have a neutral effect on nortality.

DR COHN:. O course, in the dig trial there
was no ejection fraction nmeasurenent, so we don't know what
happened in that trial. The only data we have is up to 6
nmont hs, which may well be in the right direction. And as
you know, in the dig trial there was a reduction of punp
failure deaths, but the drug independently has an adverse
effect on electrical activity and there was an increase in
sudden deat hs, probably so. That nay well be consistent
with the other observations.

DR. THADANI : Jay, on that question on ejection
fraction, inotropes increase ejection fraction, have a
negative effect on nortality. There may be a difference
bet ween the nmechani sm of increasing ejection fraction or
vasodi | ators m ght be different.

DR. COHN: No, there is no data show ng | ong-
terminprovenent in ejection fraction wth any inotropic

drug other than digoxin, that Barry points out, which we
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have 6-nonth data for. But there is no other data.

We have data out to 4 years here with ejection
fraction, which really is a renodeling phenonenon, not the
short-term henodynam c increase in ejection fraction that
may occur when you gi ve dobutam ne or anrinone acutely and
denonstrate that the heart enpties better tenporarily, but
that is not a renodeling issue.

DR. THADANI : Wbul d hydral azi ne al one do t hat
Wi thout nitrates?

DR. COHN: We don't know.

DR. TEMPLE: Jay, do you know whether if you
stop the drug for a couple of weeks, the increased ejection
fraction persists?

DR. COHN: No, we've never studied that, Bob.
That has been studied with the ACE inhibitor. Wen one
stops the drug, the benefit persists so that it isn't al
henbdynam c. It's structural. But we've never done that
wi th hydral azi ne and isosorbide dinitrate.

DR. TEMPLE: That seens a crucial question if
one wants to believe that there's renodeling and all that
stuff, to be sure you separate out the henodynam c effects.
But you think it probably would persist?

DR. COHN:. Oh, I think alot of it will because

it is a structural change. |It's not a henodynam c change.
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I think we know very well froma |ot of basic studies that
that is a change in nyocyte length and interstitium which
really woul d persist when one stops the drug, at |east for
a period of tine.

DR. CODY: O course, the other paradox here is
t hat even though the ejection fraction goes up, we can't
really attach a nechanismto it. | think people inplicitly
attach that contractility is inproved. The paradox is
that, to pick up on Udho and Jay's point, positive
i notropes do not uniformy increase ejection fraction,
wher eas beta-bl ockers, at |east in a nunber of trials, do.
So, if the beta-blocker is increasing the ejection fraction
is it by positive inotropic effect?

DR. MASSIE: | guess we will hear nore about
t his.

Okay, the next set of questions I'mnot sure is
relevant at this point, that is, getting into the details
of the dosing and instructions.

DR. LIPICKY: Fine. Wy don't you just go on

DR. MASSIE: W could go back to 17.
DR LIPICKY: Well, go on to the |ast question.
That's fine.

DR. MASSIE: So, | think the last question is,
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should BiDil be approved for use in the treatnent of
congestive heart failure?

Again, | guess any discussion. W'IlIl start
wi th JoAnn.

DR. LI NDENFELD: | think given all the
di scussion that we're not certain of the benefit, it would
be hard to recommend it. So, | would vote no.

DR. KONSTAM Barry, are we discussing or are
we voting yet?

DR. MASSIE: D scussing.

DR. KONSTAM | guess the question that | have
innmy mndis, is there a circunstance where the FDA woul d
consider a |ower standard for approvability than is normal,
because in ny mnd the data clearly do not reach the usual
| evel of approvability statistically, or on the basis of a
clinical judgnment of a certain finding, or a clearly
repr oduci bl e findi ng.

| guess the argunments in nmy mnd that perhaps
t he FDA m ght consider a |ower threshold here are sone of
the argunents that Jay nade. This is a study that was done
a long time ago that cannot be reproduced. The data trend
strongly in the right direction. There is not a
significant concern about safety. The finding in favor of

survival at least tracks with sone other things |ike the
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ejection fraction, which often goes along, and the study
cannot be reproduced at this point.

For all of those reasons, | think if there were
a circunstance where the FDA woul d consider a | ower |evel
of approvability than the usual, | think this m ght be one.

DR. THADANI: | think, realizing the study was
done in 1980 but we learn with experience so we can't say
what we have | earned we are going to ignore and go on the
evi dence or the judgnent nade in 1980.

One of the worries | have, you are going to
| ower the standard of approvability. Once you start that,
there is no end to it and you could talk about any trial we
do. You've got six endpoints, four endpoints, one is
positive, you are going to approve it. So, | think I've
got major problens with the previous speaker on that issue.

DR. MASSIE: Well, I don't think -- he was
aski ng.

DR. TEMPLE: W're actually actively thinking
about how nuch evi dence one needs, but there were a couple
of things that are worth saying. There isn't any nmagic p
value. There are conventions but we don't sit here and say
if you're .053, you're toast, or sonething like that. It
doesn't work that way.

Fromtinme to time, although I don't know if
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everybody woul d agree, we've actually accepted one-sided
tests. The approval of nifedapine for unstable angi na was
done with a one-sided test because we thought we were
confirmng sonmething. | just thought I'd nention that. W
don't usually do it, but that's really a convention. |It's
not witten in stone. There isn't any |aw or regul ation
that says the p value shall be .05 two-sided or .025 one-
sided. It's a convention and it represents a strength of
evi dence. So, that's one thing.

Everybody knows that fromtine to tinme we have
accepted persuasive, unreplicated findings as a basis for
approval. That usually involves a clear nortality effect
and it usually involves very low p values so that they are
persuasive in one way or another on their own.

The di scussi on has been very interesting.
think, fromny point of view, we'd have a rather nore
difficult tinme if all we had was V-HeFT | because then
you'd have a margi nal -- then everybody woul d | ook and say,
well, it's sort of close and it's nortality and you can't
do it again and all that.

To me it's why | keep pressing this question.
The existence of V-HeFT Il is, relatively speaking, quite
damagi ng because it isn't easy to |lose to another active

drug, if you're active. Those studies are not very
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sensitive to do that.

So, when you tal k about | owering the standard,
the question is, what does that nean and what do people
have in m nd?

There isn't any absolutely rigid standard, as
anyone who has followed these commttee neetings can easily
deduce. But there is sone sense that you're supposed to
believe it with a reasonably high | evel of assurance, and
we get advisory conmmttees to help us figure out what that
| evel of assurance ought to be.

But there isn't a whole lot of credit given
because it's old, because the study was smaller than it
woul d have been if they were really thinking about a
nortality trial. Those are just the facts of life and it's
hard to give credit for that because when it's too small
that neans you don't really know the answer. It's not that
t he answer woul d have been the sanme but nore significant if
you had done a bigger study. You don't know that.

So, those are just sone thoughts. W are
actively trying to wite down the sorts of things we think
about when we consi der evidence.

One thing we definitely can do is think about
t he rel evance of pharnmacol ogic activities of short-term

studies and things |like that. W can do that. The
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guestion we will put to advisors is what cases we should do
that in.

DR. MASSI E: Bob?

DR. CODY: O course, any decisions along these
lines today not only affect deliberations for future trials
but maybe as soon as this afternoon. So, | think there is
a difference here.

This is not a new drug or a new drug
conbination. Wwen | said no for the statistics but yes to
how it influenced ne clinically, back in the 1980s this
V-HeFT | was the final nail in the coffin for Prazosin.

So, | wasn't alone in that decision. Everybody else in
heart failure stopped using Prazosin. So, people voted
with their guts for V-HeFT | a long tine ago.

V-HeFT 11, | would agree, is sort of a negative
in the sense that while, yes, the conbination was better
t han placebo, but it |looks |ike Enalapril is better than
this conbi nation. However, it |ooks |ike because of the
exerci se, maybe the conbi nati on of Enalapril and
hydral azi ne and nitrates woul d be beneficial. That remains

untested. So, we can't really address that at all.

So, | think what we are |looking at is a drug

conbi nation that we do have a lot of historical information
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about. W know, as Jay has pointed out, that there has
been no really serious adverse effect with this conbination
sufficient enough to raise it to everyone's |evel of
consci ousness.

Thi s has been approved by three guideline
groups as an effective alternate therapy. The drug
conbi nati on suggests we put brackets around a totally
| oosely uncontroll ed range of drug conbi nations of
hydral azine and nitrates that are being used out there.

| think that the data that was presented does
suggest that the conbination of hydral azine with the
nitrates attenuates the adverse effects of nitrate
t ol erance.

So, | don't think we're being asked to really
necessarily here make with our decision sonething that's
going to "lower the standards" for future deliberations,
even as soon as this afternoon. So to address Marv's
guestion, Dr. Konstam s question, | think this mght be a
case for the reasons that he nentioned and |'ve nenti oned,
where one m ght | ook at this conbination differently and,
at the same tine, not |owering the standards for how a new
drug com ng here m ght be eval uat ed.

DR. MASSIE: Jeff?

DR. BORER: | think that all the points that
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have been made just now by Bob and by Udho are very
i nportant, but since the two conponents are avail able, and
since they are usable if sonmeone believes they are
appropriate to be used, | don't think it's necessary to
consi der changi ng FDA standards for approvability.

The drugs are there, the literature is there.
It's not illegal to put themtogether in a certain dosage
formand use themif you believe that's right. The
guestion we're being asked is, are the data supporting that
use sufficiently consistent and sufficiently reproducible
so that we can recommend that that should be done as a
routine procedure by any clinician who wants to do it?

| think the answer is, we don't have the degree
of assurance that would allow us to do that. Again, if
sonebody di sagrees, the drugs are there, the literature is
there. One is free to use these drugs in heart failure.

The practical inpact of the FDA not approving
this conbination today is that there won't be an econom ¢
incentive for the sponsor to get out and provide
educational material for a |ot of doctors to know how to
use the drugs best. | think that is the inpact.

DR. CODY: Just along those lines, one of the
i ssues that cane up was the need for prescribing

information. | think ultimately that's going to be
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addressed best in | abeling.

But getting back to our very early discussions
-- and Barry raised this -- yes, it mght be true that only
40 or 50 percent of patients are receiving ACE inhibitors,
but that doesn't nean the other 50 percent wouldn't benefit
fromthem It nmeans that for whatever reason the nessage
isn't out there. So, the use of the termof this as
alternate therapy mght be a little bit msleading in that
regard

At the sane tine, in the |labeling we can't say
anyt hi ng about whether or not this conbination is
beneficial added to an ACE inhibitor.

There are also the mnor issues of no data for
functional class 4 patients and perhaps even a snaller but
| think tinmely or at least politically correct point, we
don't have any information in wonen.

DR. MASSIE: Well, | think we've had sone
di scussion. | think we need to take a final vote on this.
Wiy don't we start on the right there. Cynthia, do you
want to lead off the vote on whether this is approvable or
shoul d be approved for the treatnent of heart failure?

DR GRINES: No.

DR. MASSI E: Udho?

DR, THADANI :  No.
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DR. MASSIE: Jeff?

DR. BORER:  No.

DR. D AGOSTI NO.  No.

DR. D MARCO No.

DR. MASSI E: No.

DR LI NDENFELD: No.

DR. MOYE: No.

DR WEBER: |1'mgoing to vote yes. | felt that

t here was enough infornmation provided to give ne reasonabl e
confidence that the drug was beneficial or the product was
beneficial or would be beneficial in a different
formul ati on.

| believe that physicians are bei ng encouraged
to use it by reputabl e agencies that issue guidelines and
advi ce to physici ans.

| think the availability of the conbination
woul d encourage physicians to use hydral azi ne together with
the 1 SDN rather than just the |ISDN al one, which | think may
be inmportant to inprove the quality of care.

And | do not have the sane concern that one or
two ot hers have expressed about weakeni ng FDA standards. |
t hi nk FDA standards are absolutely critical when you're
consi dering new nol ecul es or new paradi gns of treatnent or

sonme kind of definite new step away for what's currently



[

N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

213
bei ng done or what's currently available. But here we're
just finding a way to make nore convenient, and | think
nore efficacious a treatnent that's already in use, and |
can't see any real down side to approving it.

So, that's why | would vote yes.

DR. RAEHL: | think the totality of the
evi dence supports approval of this drug. However, | would
say that when we think about |abeling that it would be
adjunctive to dig and diuretics in the treatnment of chronic
heart failure in particularly those patients who have
sensitivity or denonstrated intol erance to an ACE
i nhi bitor.

DR. KONSTAM | guess | would give the FDA ny
clear view that this does not neet its usual criteria for
acceptability. | think that's very clear to ne. | would
still vote yes, approval, because |I think perhaps this fits
into a circunstance that | mght | ower that standard
wi t hout, as M ke points out, influencing future decisions.

DR RODEN: No.

DR. MASSIE: Well, | think that we've gotten
t hrough the agenda, and it's one mnute before the
scheduled tinme. So, we should get together by 10 after
2:00. That's 40 m nutes, and get the discussion started

shortly thereafter.
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(Whereupon, at 1:29 p.m, the conmmttee was

recessed, to reconvene at 2:15 p.m, this sane day.)

AFTERNOON SESSI ON
(2:21 p.m)

DR. DI MARCO This afternoon we wll be
di scussi ng NDA 20-297, Coreg, or carvedilol, for the
i ndi cation of congestive heart failure. The first part of
the presentation will be the sponsor's presentation. |If
they would like to start, they are free to do so.

DR. POWNELL: Thank you. Dr. Tenple, Dr.
Di Marco, Dr. Lipicky, nenbers of the Cardiorenal Advisory
Commttee, good afternoon. M nanme is Bob Powell. [|'m

Vice President for Regulatory Affairs at Sm thKline Beecham
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Phar maceuti cal s.

We at SmithKline Beecham and Boehri nger
Mannhei m appreci ate this opportunity to present the
informati on on the use of carvedilol, Coreg, for the
treatment of congestive heart failure.

As you know, this neeting represents the second
time that the commttee has been asked to review carvedil ol
for the treatnent of congestive heart failure. For those
of you who were present in May, you will recall that at
that time the commttee and the FDA agreed that carvedil ol
SNDA cont ai ns one study, study 240, that provides
i nformati on that woul d support the approval of carvedil ol
for heart failure.

However, while the results of several other
trials were presented at that tine, and nost of these
trials showed favorable effects of carvedilol in a variety
of prespecified clinically inportant neasures of efficacy,
many of these neasures were secondary endpoints in trials
that did not achieve statistical significance for their
primary endpoint --

DR. D MARCO Excuse nme, Dr. Powell. Can we
dimthe lights for the front so the slides project better?

DR. PONELL: -- in trials that did not achieve

statistical significance for their primary endpoint,
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not ably i nprovenment in exercise tolerance.

Al so, the final report froma major study,
study 223, perforned in Australia and New Zeal and, had not
been submtted to the FDA prior to that neeting and thus
the commttee was unable to fully assess the val ue of study
223 at that tine. The conmttee by a vote of 4 to 2 did
not recomend approval of Coreg.

Finally, | should add that neither the
comm ttee nor FDA raised any significant safety concerns
about the use of carvedilol for the treatnent of CHF.

Since the May neeting, we have submtted and
FDA has reviewed three types of new i nformation.

First, we submitted the final report of the
long-termresults of our second major trial, study 223,
whi ch we believe confirns the effects seen in study 240.

Second, in response to specific requests from
FDA, we submtted additional analyses of the effects of
carvedilol on norbidity and nortality, as observed in
previously reported nulti-center trials, studies 240, 221,
and 220.

And third, we have provided additional
information to clarify the effect of carvedilol on CHF
synptons and clinical status. | ampleased to note that we

have reached full agreenent with the FDA on the data, the
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anal yses, and the nomnal p val ues associated with the
carvedi |l ol database that are summarized in your briefing
docunent. Wat remains, however, is to reach agreenent on
the proper interpretation of these data and anal yses.

As part of the neeting, you wll be asked
several questions concerning the efficacy of Coreg, all of
which lead ultimately to the single question, should Coreg
be approved for the treatnent of congestive heart failure.

In exam ning this question, we wsh to
enphasi ze that there is a hierarchy of drug effects that
shoul d be considered in deciding if Coreg denonstrates a
clinically inportant effect in the treatnent of congestive
heart failure. [In any hierarchy of benefits, nortality
woul d be the nost inportant. Second would be effects on
norbidity, followed by effects on clinical synptons and
status, and finally, effects on henodynam cs.

Whil e we are not seeking a survival claimper
se for Coreg, it is of note that in the U S nulti-center
trial programtreatnment with carvedilol was associated with
a 65 percent decrease in the risk of death, with the
nom nal p value of 0.0001. While this observation led to
the Data and Safety Monitoring Board' s reconmendation to
termnate the entire programand offer carvedilol to

patients taking placebo, we understand that there can be a
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| egiti mate debat e about the appropriate regul atory course
of action for a survival claimbased on data fromtrials
not specifically designed to detect a nortality benefit.

Neverthel ess, this finding does effectively
rule out the possibility that carvedilol has an adverse
effect on survival.

A directionally positive but not statistically
significant effect on nortality was al so observed in study
223, and the overall nortality benefit based on al
pl acebo-controlled trials with carvedil ol suggests a
relative risk of 0.51, and an overall nom nal p val ue of
0. 001.

In our hierarchy of effects, after a reduction
in nortality, evidence of a reduction in the worsening of
CHF would clearly be an inportant benefit. 1In all of our
multi-center trials, we prospectively nonitored
hospitalization as a neasure of worsening CHF. You wi ||
find that it is the data on hospitalizations, or nore
specifically, the conbi ned endpoi nt of hospitalization or
death, that are nost convincing that Coreg produces a
clinical benefit in these patients.

Way the conbi ned endpoint? In fact, the
conbi ned endpoint is clearly a better neasure of worsening

of CHF than hospitalization al one because death is in fact
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sinply the worst possible outcone. If, for exanple, al
patients in one group had been hospitalized and al
patients in the other group had died, the conclusion would
not be that the deceased group was better off.

Thus, we believe that nortality is an
appropriate and necessary part of the neasure of norbidity.
W wi Il provide prospective data fromtwo well-controlled
trials and retrospective anal yses of data fromtwo
additional trials that denonstrate a positive effect on the
conbi ned endpoi nt of norbidity and nortality.

The third benefit of Coreg in our benefit
hierarchy is the effect of Coreg on the clinical synptons
and status. Data from eight placebo-controlled trials show
t hat Coreg produced consistently favorable effects on each
of several neasures of synptons in clinical status within
and across studies, including New York Heart Association
cl ass, CHF synptons, and gl obal assessnents.

In addition, to conplete our hierarchical
profile, Coreg produced consistently favorable effects on
left ventricular ejection fraction neasured noninvasively,
as well as left ventricular function assessed invasively.
Thus, Coreg produces a variety of favorable effects across
the entire hierarchy of desirable outcones for patients

w th CHF.
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However, there is considerable variability with
respect to the ability to denonstrate any one of these
effects in any given clinical study. This raises an
i nportant question. How variable are the outcones of
clinical trials of conpounds recognized to be useful in
CHF?

In response to a request by Dr. Tenple, Dr.

M| ton Packer has reviewed the data fromthe NDAs of al
five drugs approved for CHF during the |ast decade. He
found that there was no neasure that distinguishes drug
fromplacebo in all trials for any given conpound, and that
clinical synptons were significantly inproved conpared to
pl acebo in only about half of the trials in which they were
measur ed.

Further, despite the fact that fewer than 50
percent of the trials conducted with these drugs reached
their primary endpoint, it was possible to assess their
effecti veness on the basis of concordance of findings
across trials, including those which failed to reach the
prot ocol -defined prinmary endpoint.

In our presentation today, we will provide
evidence fromtwo well-controlled trials that denonstrate a
reduction in norbidity and nortality, as well as a

concordance of data denonstrating positive effects on
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clinical synptons and status, in addition to favorable
effects on henbdynam cs. W believe that these data neet
the usual standard used to assess drugs for the treatnment
of CHF. In fact, based on this database, Coreg is now
avai l able in several countries outside the U S. for the
treatment of CHF.

Havi ng said that, we recognize that the
carvedi | ol database does have sone [imtations, and we
woul d propose that these can be adequately handled in
| abeling. For exanple, we believe that one limtation of
the current file is the lack of any extensive clinical
experience in patients with class IV heart failure.
Therefore, we are not at this tine recomendi ng that
carvedil ol be used to treat patients with CHF synptons at
rest, particularly those hospitalized for worsening heart
failure or receiving intravenous nedi cations for heart
failure.

One final coment. In the FDA nedical and
statistical review, it is noted that carvedilol is, after
all, currently approved in the U S. for hypertension, and
it is suggested that since carvedilol could be avail able
for the treatnent of hypertension, there is no conpelling
need to approve carvedilol for CHF at this tinme, suggesting

t hat physicians would be free to use the drug, off | abel,
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for CHF based on peer-reviewed publications that have
appeared in the New Engl and Journal of Medi cine,
Crculation, and nost recently, The Lancet, describing the
clinical programfor carvedilol in CHF.

W woul d take exception to this view,
particularly for a drug like carvedilol. Initiation of
therapy with carvedilol in CHF requires considerable
caution and can be best achieved only if the prescribing
physi ci an has substantial know edge about the associ ated
risks and their managenent. It is the need for careful
titration and a desire to provide the appropriate
information to the physician that has resulted in our
decision not to launch carvedilol for hypertension, despite
its approval for that indication sone 17 nont hs ago.

We believe that the proper physician education
cannot be readily achi eved under current FDA regul ations
wi t hout an approved claimfor the treatnment of CHF, and we
are accordingly strongly conmtted to acconplish this
educational task if the drug is approved.

Wth this background, Dr. Neil Shusterman, Vice
Presi dent of Cardiovascular Cinical Research, SmthKline
Beecham Phar maceuticals, wll now present the follow ng
information: a very brief review of the pharnacol ogic

profile of Coreg, a description of its henodynam c effects,
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and nore detailed review of the principal benefits of
Coreg, its effect on norbidity and nortality, followed by a
review of its beneficial effects on clinical synptons and
status. He will finish with brief comments on the safety
and tolerability and cone concl udi ng remarks.

Dr. Shusternman?

| mght point out, as Neil wal ks up, all the
slides are nunbered in the |lower right-hand corner and can
be retrieved by nunber if you have any questions, comments,
or wish a nore in-depth discussion following Neil's
presentati on.

DR. SHUSTERVAN: Thank you, Dr. Powell|l. Dr.
Templ e, Dr. Lipicky, nmenbers of the Cardi ovascul ar and
Renal Drugs Advisory Committee, |adies and gentl enen.

| would like to begin by briefly review ng the
phar macol ogi ¢ properties of carvedilol, which may
contribute to its efficacy in the treatnent of heart
failure. The drug is a nonsel ective beta receptor
ant agoni st and a sel ective al pha-1 receptor antagoni st,
wi th no agoni st actions at either receptor.

I n addi tion, unlike other beta-blockers, the
drug exerts antioxidant and anti-proliferative effects.
These occur in concentrations simlar to those that act on

adrenergic receptors and produce a variety of benefits in
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experinmental nodels of nyocardial and vascular injury.
However, the inportance of these additional properties to
the efficacy of the drug in heart failure remins unknown.

The actions of carvedil ol on al pha and beta
receptors are responsible for the henodynam cs of the drug
in patients with heart failure. The first doses of
carvedi |l ol produced al pha bl ockade, resulting in peripheral
vasodilatation. As a result, blood pressure falls
slightly, but cardiac function is usually maintained.

During long-termtreatnent, carvedilol, like
ot her beta-bl ockers, inproves cardiac performnce as
reflected by the increases in stroke volunme and decreases
inright and left ventricular filling pressures. The drug
produces consi stent decreases in pulnonary artery pressures
and heart rate, but with little effect in the long termon
system ¢ bl ood pressure.

In summary, the henodynam c effects of first
doses of carvedilol appear to be primarily related to the
actions on al pha receptors, whereas the henodynam c effects
of long-termtreatnent with carvedilol are related to its
actions on beta receptors.

The ability of carvedilol to inprove cardiac
function has been confirnmed in each of the placebo

controlled trials that have been carried out wth the drug.
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In all, eight studies, therapy when carvedilol, when added
to conventional therapy for 4 to 12 nonths produced a 5 to
9 ejection fraction unit increase in the left ventricul ar
ejection fraction, associated with the p values shown here.
This increase in ejection fraction with chronic treatnent
is greater than that reported for any other drug eval uated
for the treatnment of heart failure.

The inprovenent in ejection fraction with
carvedil ol was related to the dose of the drug. 1In a
paral |l el dose response study that conpared a | ow dose, an
i nternedi ate dose, and a hi gh dose, carvedilol produced
dose- dependent increases in ejection fraction after 6
nonths of treatnment. The p value for this dose response
was 0. 008.

This inprovenent in ejection fraction was
associated with a decrease in the chanber di nensions of the
left ventricle. This decrease in dinmensions occurred in
addition to any effect that an ACE inhibitor m ght have to
di mnish left ventricular size.

In this placebo-controlled | ong-term study of
carvedilol in patients already receiving an ACE inhibitor,
| eft ventricular end diastoic and end systolic dinensions
were neasured at baseline, and then after 6 and 12 nonths

of treatnment. Whereas both di nensions renni ned stabl e over
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time wwth the placebo treatnent, these decreased over tine
wth treatment with carvedilol. The p values for the
di fferences between the two groups for both neasurenents at
the two tine points ranged from0.0004 to 0.047.

| would now |like to describe the clinical
trials devel opnent programfor carvedilol in heart failure.
Carvedil ol has been evaluated, as | said, in eight
random zed, doubl e-blind, placebo-controlled trials. These
studi es can be grouped into two categories.

First, the single-center studies, study 033,
BM - 01, and 035, each of which enrolled approximtely 40 to
60 patients and mai ntai ned doubl e-blind therapy for
approxi mately 4 nonths.

The U . S. nmulti-center program consisting of
four studies, 239, 221, 220, and 240. These studies
recrui ted several hundred patients and | asted approximately
6.5 to as long as 15 nonths.

And study 223, the Australia-New Zeal and heart
failure trial, which was the | argest and | ongest of the
trials wwth double-blind treatnent |asting outwards to 18
to 24 nont hs.

Now, the designs of the single-center trials
are described on this slide. Each of the three trials

enrolled patients with a ventricular ejection fraction | ess
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than or equal to 35 percent. Wth persistent synptons of
heart failure despite treatnent with digitalis, diuretics,
and an ACE inhibitor, study 033 enrolled patients with mld
heart failure, while study BM-01 enrolled patients with
nore noderate heart failure, and study 035 enrolled
patients with severe heart failure.

Again, patients were randonm zed to either
carvedil ol or placebo for a treatnent period of 4 nonths at
the target doses indicated here.

The design of the U.S. nulti-center programis
shown on this slide. In this programpatients with heart
failure and an ejection fraction |less than or equal to 35
percent, despite conventional therapy, again with
digitalis, diuretics, and an ACE inhibitor, entered a
common screeni ng period, during which an eval uation of
exerci se performance by a 6-m nute wal k test was perforned.

Based on the performance on this test, patients
were then stratified into one of four individual trials.
Patients with preserved exercise tolerance were stratified
to study 240. Those with internedi ate exercise tol erance
went to either study 221 or 220, and those with the nost
i npai red exercise tol erance were assigned to study 239.

In all studies, after an open-|abel period,

during which patients received | ow doses of carvedilol to
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determne tolerability, patients were then random zed to
pl acebo or carvedilol, up-titrated to target doses over a
period of 2 to 8 weeks, and then were conti nued on doubl e-
blind therapy during a maintenance period |asting from®6 to
12 nmonths. During this tinme, background medi cations were
to be kept constant.

Pl ease note that the allocation ratios to
carvedil ol or placebo varied in the four studies from1l to
1, to 3tol. 1In three of the studies, 240, 221, and 239,
carvedilol was titrated to a target dose in the range of 25
to 50 mlligrans twice daily, whereas one trial, study 220,
was designed as a parallel dose-response study with
patients being random zed to placebo or one of three doses
of carvedil ol

The occurrence of major fatal and non-fatal
events within each study and across the entire program was
prospectively nonitored by a data and safety nonitoring
board, which recommended early termnation of the entire
U. S. program because of the finding of a favorable effect
of carvedilol on nortality. Early termnation of the U S
program nodestly affected followup and recruitnent in
study 240, but had a pronounced effect on both enroll nent
and foll owup in study 239.

Finally, the Australia-New Zealand trial was a
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mul ti-center study which enrolled patients wth heart
failure due to ischemc heart disease. Again, follow ng
basel i ne eval uation, patients with an ejection fraction
| ess than 45 percent receiving a diuretic and an ACE
i nhibitor, were random zed to either placebo or carvedilol.

This study had two phases. The short-term
phase was designed to eval uate several physiol ogic and
clinical endpoints at 6 and 12 nonths, whereas the
obj ective of the long-term phase was to evaluate the effect
of carvedilol on norbidity and nortality over 18 to 24
nont hs.

| would Iike to begin the discussion of the
clinical efficacy of carvedilol with a review of the
effects of the drug on norbidity and nortality. There are
two reasons to do so.

First, the effect of any drug on norbidity and
nortality is of unquestioned clinical inportance.

Second, all of the new information and anal yses
t hat have been perforned since the May 1996 neeting of the
advi sory comm ttee have focused on the effects of
carvedilol on norbidity and nortality.

When the clinical trials programwth
carvedi |l ol was being designed, there were good reasons to

think that the drug could have a favorable inpact on the
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natural history of heart failure. In experinental nodels
of heart failure, long-termbeta bl ockade can prevent the
progression of heart failure when initiated early and can
reverse the process of ventricular renodeling when started
| at er.

Bet a bl ockade has been shown to prol ong
survival in cardionmyopathic hansters al so.

And furthernore, long-termtreatnment with beta
bl ockade has been shown to reduce the conbined risk of
norbidity and nortality in large-scale trials with
nmet oprol ol and with bisoprolol.

Evi dence that carvedilol could reduce norbidity
and nortality emerged fromthe early single-center studies
with the drug. One of the single-center studies enrolled
high risk patients and in this study the investigators
performed a retrospective analysis of the effect of
treatment on maj or cardiovascul ar endpoints.

Morbidity and nortality was defined as death,
plus hospitalization for worsening heart failure, or
resusci tated sudden death. The conbined risk of norbidity
and nortality was significantly reduced in the carvedil ol
group, p equals 0.028.

Thus, based on the experinental data,

information fromtrials with other beta bl ockers, and the
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results of carvedilol in the study just described, the
hypot hesi s that carvedilol had a favorable effect on
nmorbidity and nortality was devel oped and then
prospectively evaluated in the two | argest pl acebo-
controlled trials carried out wwth the drug, study 240 and
220. These two trials also had the | ongest duration of
fol | ow up.

First, I will describe study 240. This slide
shows its design, which is typical for all of the studies
in the carvedilol program After an initial screening
period, all patients received open-label therapy with | ow
doses of carvedilol for 2 to 3 weeks. Those who tol erated
6.25 mlligrans twice daily were then random zed to
carvedilol or placebo in a 2 to 1 ratio.

The doubl e-blind period consisted first of an
up-titration period where patients were increased to the
target dose, and after that by a 12-nonth maintenance
period, during which background therapy was to be kept
const ant .

O the 389 patients who entered the run-in
period of study 240, 23 did not conplete for the reasons
shown at the top of this slide. As a result, 366 patients
wer e random zed, 134 to placebo, 232 to carvedilol. The

two groups were bal anced with respect to baseline,
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denographic, and clinical characteristics.

Duri ng doubl e-blind therapy, approximtely 10
percent of placebo patients but only 7 percent of
carvedil ol patients failed to conplete doubl e-blind therapy
or were active at the tinme of DSMB decision to term nate
the U S. program The nost inportant reasons for
w t hdrawal were death and worsening heart failure, and
t hese events occurred nore frequently in the placebo group
than in the carvedil ol group

The primary endpoi nt for study 240 specified in
the original protocol was the conbined risk of norbidity
and nortality. This was prospectively defined as the
conposite of three events: first, death due to heart
failure, or sudden death; second, hospitalization for
wor seni ng heart failure; and third, worsening heart failure
that was severe enough to require a sustained increase in
background nedi cati on as defined on this slide.

Several physiologic and clinical measures were
prospectively defined as secondary endpoints in this trial,
and these wll be discussed a little later in this
present ati on.

It should be noted that the FDA nedi cal
statistical reviewrefers to inconplete data on study

medi cation in this trial, including a reference to m ssing
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data on 60 percent of patients. Wile study nedication
data have al ways been conpl ete since the subm ssion of the
NDA, prior to May 2nd, 1996, the data were not in an easily
extractable formfor conputer analysis.

On that date, SmthKline Beecham delivered new
data sets and prograns to the FDA that allowed for conplete
el ectronic replication of our results. Again, | want to
enphasi ze that no nedication data are m ssing on any of the
patients.

This slide shows the effect of carvedilol on
the primary endpoi nt of study 240. Wen all random zed
patients were included in the analysis, 21 percent of the
pl acebo group, but only 11 percent of the carvedilol group
experi enced one or nore of the three events that conprised
the primary endpoint. This difference reflected a 48
percent reduction in relative risk, significant p val ue of
0. 008.

This slide al so shows the breakdown of the
three events in hierarchical order, with death taking
precedence over hospitalization, which took precedence over
a change in CHF nedications. As can be seen, each
conponent of the primary endpoint occurred |l ess frequently
on carvedil ol than on placebo.

The sane data as shown on the previous slide
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are di splayed here as Kapl an-Meier plots using a tine-to-
first-event analysis. As can be seen, the curves diverge
early and continue to separate over tine. Placebo is
indicated in blue-green and carvedilol in yellow. Using
this anal ytic approach, carvedilol reduced the conbi ned
risk of norbidity and nortality by 53 percent, with a p
val ue of 0. 005.

To further evaluate whether the effect on the
conbi ned endpoint was related to a concordant effect on its
i ndi vi dual conponents, the hierarchical analysis was
repeated twice after sequentially omtting the | east
i nportant conponents. This was done in response to a
speci fic FDA request, and these additional analyses were
submtted by the sponsor to the FDA since the first
advi sory comm ttee neeting on carvedilol.

The top |ine shows the primary endpoint as
defined in the protocol, and as | showed on the previous
slides. The second line shows the effect of carvedilol on
death and hospitalization. This analysis was carried out
by omtting the nedication conponent. Please note that the
ri sk reduction remains stable and the treatnent effect
remai ns significant.

This third line shows the effect of carvedil ol

on heart failure deaths. This analysis was carried out by
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omtting any contribution of either hospitalizations or
background nedi cati ons. Even when nore than 90 percent of
the events are elimnated, the effect of carvedil ol
remai ned significant.

The anal yses on this slide denonstrate that the
benefit of carvedilol on the primary endpoint in study 240
does not depend on the nedication conponent. These results
and their supportive anal yses denonstrate that when added
to conventional therapy for up to 15 nonths, carvedil ol
reduces the conbined risk of norbidity and nortality in
patients with chronic heart failure.

Next | want to review the results of study 223,
whi ch was the second | arge-scale trial that prospectively
eval uated the effect of carvedilol on norbidity and
nortality. Again, this slide shows the study design and as
in study 240, after an initial screening period, patients
recei ved | ow doses of carvedilol and those who were able to
tolerate 6.25 mlligrans twce a day were then random zed
in a l-to-1 fashion to either carvedilol or placebo.

This was then up-titrated during the first 2
weeks of the study until target doses were reached, and
after that, patients were continued on doubl e-blind therapy
for a mai ntenance phase that extended for 18 to 24 nonths.

Pl ease renenber that the study was divided into
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two phases, a short-term phase, which was designed to
eval uate the effects of carvedilol on exercise tol erance,
ejection fraction, and left ventricul ar di nensions, and the
| ong-term phase, which was designed to evaluate the effect
of the drug on the conbined risk of norbidity and
nortality.

A total of 415 patients were random zed into
the study, 208 to placebo, 207 to carvedilol. The two
groups were well matched for nost baseline characteristics,
except for nomnally significant differences for sex, New
York Heart Association class, and history of angina.

This study was an investigator-initiated study.
The original protocol was witten by the investigators, and
it did not clearly define primary or secondary endpoints.
However, the protocol defined specific objectives for the
two distinct phases of the study.

First, it defined the objectives of the short-
term phase. "Data on exercise capacity, left ventricular
function, and left ventricular size will be collected at
baseline, and after 6 and 12 nonths of follow up."

Next, it defined the objectives for the |ong-
term phase. "Data on nortality and major norbidity,

i ncluding hospitalization for worsening CHF, and signs and

synptons of heart failure will be collected over 18 nonths
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of followup in all patients."

The two phases were quite distinct. The short-
term obj ectives were not evaluated during the |long-term
phase, and the | ong-term objectives were not anal yzed
during the short-term phase.

Carvedil ol exerted a favorable effect on two of
the three short-term objectives, specifically on left
ventricular ejection fraction and on left ventricul ar
di mensions, but it had no effect on nmaxi mal exercise
t ol erance.

Now, | want to focus the remainder of this
di scussion on nortality and major norbidity in this study,
and in so doing, | want to enphasize that this information
has been anal yzed and subm tted by the sponsor to the FDA
since the first advisory conmttee neeting on carvedilol.

Mortality and major norbidity was defined by
the investigators as the main objective of the long-term
phase of the study. This was not only noted in the
original protocol, but it was specifically reiterated in
witing by the investigators follow ng the conpletion of
t he short-term phase.

Before the blind of the study was broken,
nortality and major norbidity was operationally defined as

t he conbined risk of all-cause nortality and al
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hospitalizations. This was to be analyzed by a tine-to-
first-event approach, using a log-rank test. Morbidity and
nortality was nonitored during the trial by a prospectively
constituted data and safety nonitoring board.

Al patients in this study were to be foll owed
for the intended duration of double-blind therapy. No
patient was lost to followup for the anal ysis of
nortality. And in addition, no patients were lost to
followup for the analysis of hospitalizations. This slide
was an earlier version, and the reason for that is we have
now obt ai ned conplete follow up information on
hospitalizations until the end of this study in all 7
patients. An analysis you will see today, hopefully,
reflects the inclusion of these new data.

At the end of the trial, 80 to 85 percent of
the patients at risk were still taking double-blind
medi cation and this proportion was simlar in the placebo
and carvedi |l ol groups.

This slide shows the effect of carvedilol on
all-cause nortality and all hospitalizations. As can be
seen, the curve diverged after about 6 to 7 nonths and
continued to separate over tinme. Overall, carvedilol
reduced the conbined risk of norbidity and nortality by 23

percent, p equals 0.045.
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This slide shows the effect of carvedilol on
t he individual conponents of the conbined endpoint. The
effect on nortality alone and the effect on norbidity al one
are concordant wth the overall effect on the conbi ned
endpoi nt .

Al t hough not specified in the original
protocol, the FDA requested that the effects of carvedil ol
on norbidity and nortality in study 223 be adjusted for
basel i ne covariates to account for the potential inbal ances
in the two groups at baseline. To do so, three covariates
of prognostic significance were selected: NYHA class,
maxi mal exercise tol erance, and ejection fraction.

When any conbi nation of these three variables
were included as covariates in a Cox regression nodel, the
magni tude of the risk reduction wth carvedilol remained
extrenely stable and the effect of carvedilol renained
significant.

To summarize at this point, the effect of
carvedilol on norbidity and nortality was prospectively
defined and evaluated in two studies, study 240 and study
223. In both studies carvedilol produced an inportant
effect to reduce the conbined risk of norbidity and
nortality, over a followup period as long as 18 to 24

nmont hs.
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In order to further substantiate this effect,
the FDA requested additional retrospective anal yses of the
other large nulti-center studies, that is, studies 221 and
220, recogni zing that study 239 was too snmall and too brief
to produce neaningful results. Both studies 221 and 220
were designed to evaluate the effect of carvedilol in
patients with noderate to severe heart failure and had
virtually identical study protocols.

Very quickly, this slide shows the design for
study 221 and you will notice it is identical to study 240,
except that patients were randomzed 1 to 1 to carvedil ol
or placebo, and the nmaintenance phase was 6 nonths rather
than 12 nont hs.

O the 301 patients who entered the run-in this
study, 23 did not conplete, for the reasons shown up here,
and therefore, 278 patients were random zed to placebo or
carvedilol, 145 to placebo, 133 to carvedilol, and the two
treat ment groups were balanced with respect to baseline and
clinical denographic characteristics.

During doubl e-blind therapy, alnobst 21 percent
of the placebo patients, but 14 percent of the carvedil ol
group, failed to conplete double-blind therapy. Al
reasons for wi thdrawal, including withdrawals for death and

wor seni ng CHF, were nore frequent in the placebo group than
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in the carvedilol group

The primary endpoint for study 221 was exercise
tol erance. Several assessnents of synptons and clinical
status were specified as secondary endpoints. One of the
prespeci fi ed secondary endpoints was norbidity, which was
defined in the protocol as hospitalization for
cardi ovascul ar reasons. In addition, nortality was al so
specified in the original protocol as a safety objective
and was prospectively nonitored by an independent
conm ttee.

This slide shows the effect of carvedilol on
t hese prespecified anal yses. Wen anal yzed according to
the original protocol, carvedilol reduced the risk of
cardi ovascul ar hospitalization by 46 percent and the risk
of death by 43 percent.

Al t hough the effect on norbidity al one was
nom nal ly significant, one needs to be very careful about
| ooking at norbidity alone. Since patients with the nost
rapid or severe deterioration die before being
hospitalized, an analysis of norbidity al one excludes
patients with the worst outcone.

For these reasons, the FDA asked the sponsor to
perform an anal ysis of the conbined risk of norbidity and

nortality. To ensure the robustness of these anal yses,
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three definitions were used: first, the conbination of
norbidity alone and nortality alone as defined in the
original protocol for study 221; second, the conbined risk
of norbidity and nortality as defined in study 240; and
third, the conbination of norbidity and nortality as
defined in study 223.

This slide shows the effects of carvedilol on
the conbined risk of norbidity and nortality, using these
three definitions. As can be seen, depending on the
definition used, the conbined risk of norbidity and
nortality was reduced by 39 to 43 percent with carvedilol.
Wth the study 240 definition, the p value was 0.004. Wth
the study 221 definition, the p value was 0.029, and with
the study 223 definition, the p value was 0.019.

This slide shows the Kapl an-Meier curves for
the effect of carvedilol on the conbined risk of death or
hospitalization for any reason. This analysis is being
shown graphically because it was the definition used in the
study 223 and it nmakes the fewest assunptions about the
speci fic cause of an event.

As can be seen, the curves diverged early and
continued to separate during the entire duration of follow
up. Overall carvedilol reduced the conmbined risk by 39

percent, p equals 0.019.
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Next, let us take a | ook at study 220, the
second study in patients with noderate to severe heart
failure. Shown here again is the design, and again, it is
identical to study 221, except now patients are random zed
to one of three doses of carvedilol rather than to a single
dose. O herwise, the two protocols were identical.

O the 376 patients who entered the run-in, 31
did not conplete for the reasons shown up here, |eaving 345
patients to be random zed to the groups as shown bel ow.

The four groups were bal anced with respect to baseline
clinical and denographic characteristics.

Duri ng doubl e-blind therapy, 25 percent of the
pl acebo group but only 8 to 17 percent of patients
random zed to carvedilol failed to conplete double-blind
t herapy. The p value for the relation between dose and
conpletion rate was 0.008.

Again, as in the case of study 221, the primary
endpoint for this study was exercise tolerance. Several
assessnments of synptons and clinical status were specified
as secondary endpoints. One of those prespecified
secondary endpoints was norbidity, defined in the sane way,
that is, hospitalization for cardi ovascul ar reasons. And
nortality was al so prespecified as a safety objective for

t he study.
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This slide shows the effect of carvedilol on
t hese prespecified anal yses. Wen anal yzed according to
the original protocol, the risk of cardiovascul ar
hospitalization was reduced by carvedil ol by 45 percent,
and the risk of death was reduced by 73 percent, with the p
val ue shown here.

However, as stated earlier, we should be
careful in looking at norbidity al one because patients with
the nost rapid or severe deterioration died before being
hospitalized, and an analysis of norbidity alone therefore
excl udes patients with the worst outcone.

For these reasons again, we were requested to
perform an anal ysis on the conbined risk by the FDA and to
ensure the robustness of those anal yses, we perfornmed them
in the exact sanme three ways as of study 221. That is, the
conbi nation of norbidity alone and nortality al one as
defined in the original protocol for study 220, the
conbi nation of norbidity and nortality from study 240, and
t he conbination of norbidity and nortality fromthe
Austral i an- New Zeal and trial, study 223.

This slide shows the effect of carvedilol on
the conbined risk of norbidity and nortality using these
three definitions. For all of these anal yses, please note

that the effect in the three carvedilol groups has been
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conbined into a single group. As can be seen, depending
upon the definition used, the conbined risk was reduced by
carvedilol from 32 percent to sone 54 percent. Wen the
study 240 definition was used, the p value was .049. Using
the study 220 definition, the p value was .001, and using
the study 223 definition, the p value was .002.

This slide shows the Kaplan-Meier curves for
the effect of carvedilol on the conbined risk of death or
hospitalization for any reason. Again, this is being shown
because it was the definition used in 223 and uses the
fewest assunptions in assigning the cause for an event.
Agai n, the curves diverged early, remai ned separated
t hr oughout the foll ow up period, and the overall reduction
in the conbined risk was 49 percent, with a p val ue of
0. 002.

This slide and the two that follow sumari ze
the effect of carvedilol on norbidity and nortality in the
maj or multi-center trials. This slide shows the effect of
carvedil ol on the conbined risk of worsening heart failure,
| eadi ng to death, hospitalization, or a need for increased
nmedi cations. Please recall that this was the definition of
norbidity and nortality and the primary endpoint in study
240.

For all three studies, the relative risks are



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

246
| ess than 1, and there is considerable overlap of the
confidence intervals, none of which include unity. When
the studies were conbined to estimate overall treatnent
effect, carvedilol reduced the conbined risk of norbidity
and nortality by 40 percent, p equals 0.0001.

This slide summari zes the effect of carvedil ol
on the conmbined risk of death or hospitalization due to any
cause, and again, this was the definition of norbidity and
nortality fromthe |ong-term phase of study 223. For al
four studies, the relative risks are less than 1, and there
is substantial overlap of the confidence intervals. Wen
the studies were conbined to estimate an overall treatnent
effect, carvedilol reduced the conbined risk of norbidity
and nortality by 31 percent, again with a p val ue of
0. 0001.

Finally, this slide sunmarizes the effect of
carvedil ol on the conbined risk of death or cardiovascul ar
hospitalization. This was the definition of conbined risk
based on the prespecified definition of norbidity al one and
the prespecified safety objective of nortality alone in
studi es 221 and 220. Again, for all four studies, the
relative risks are below 1, the confidence intervals
overlap, and when the studi es were conbi ned, an overal

estimate of the treatnment effect showed by carvedil ol
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reduced the conbined risk by 35 percent, with a p val ue of
0. 0001.

In sunmary, carvedil ol reduced the conbi ned
risk of norbidity and nortality in all four studies of
sufficient size and duration where this could be eval uated.
Such an effect is of unquestioned clinical inportance and
such consi stency cannot be attributed to chance al one. The
effect on the conbined endpoint is the result of a
concordant effect on the conponents of norbidity al one and
nortality al one.

For these reasons, we believe that the effect
of carvedilol on norbidity and nortality forns the
principal basis for the approval of the drug for heart
failure. However, the benefits of carvedilol extend beyond
norbidity and nortality, as | will now present data on the
drug's favorable effects on synptons and clinical status.

A discussion of the effects of carvedilol on
synptons and clinical status is inherently nore difficult
t han the assessnent of norbidity and nortality. This is
because neasures of synptons and clinical status are not
wel | standardi zed, are subject to considerabl e observer
bi as, and are acconpanied by a significant placebo effect.

There is in fact considerable uncertainty as to

how to neasure the effect of a new drug on synptons and
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clinical status. No single neasure has been devel oped t hat
can accurately reflect the utility of a new agent. Present
measures assess three distinct but conplenentary aspects of
heart failure, that is, the severity of synptons, the
i npact of heart failure on the ability to exercise, known
as functional capacity, or the inpact of heart failure on
general well-being and quality of life.

Each of these three aspects of the di sease can
be assessed either qualitatively or quantitatively. The
gqualitative nmeasures resenble the usual interaction between
a physician and a patient in the clinical setting whereas
the quantitative neasures are primarily used in clinical
trials. Mst of these neasures of efficacy were utilized
in the carvedil ol devel opnent program

Wth this in mnd, | want to review the effects
of carvedilol on the placebo-controlled trials carried out
with the drug on synptons and clinical status. First |
will focus on the three single-center studies.

These studies were primarily designed as
henmodynam ¢ studies. Each achieved its primary,
prespecified endpoint, which was a neasure of cardiac
performance. However, each trial also specified neasures
of synptons and clinical status as secondary endpoints.

The shorthand used on this slide and subsequent
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ones expresses the results in a placebo-subtracted change
at study endpoint. Positive changes favor carvedilol,
negati ve changes favor placebo. Results that are nomnally
significant at the p equal 0.05 |level are highlighted in
yel | ow.

Despite their small size and relatively brief
duration, carvedilol had a significant effect on heart
failure synptons in both trials in which it was neasur ed.

It also had a significant effect in two out of the three
trials that nmeasured New York Heart Associ ation cl ass.

In contrast, carvedilol had inconsistent
effects on exercise tolerance. The drug had no effect on
maxi mal exercise capacity in any of the three studies, and
it had equivocal effects on subnmaxi mal exercise capacity.

St udi es 033 and BM -01 assessed submaxi mal exercise
capacity by observing the duration of exercise at 80
percent peak effort, and carvedil ol had a favorable effect
in BM-01, but did not have it in 033.

Only one study evaluated the effect of
carvedilol on the 6-m nute wal k of the single center
studies, and in this study the effect was significant. The
i nconsi stency of the effects of carvedilol on exercise
tol erance was attributed to the known ability of beta-

bl ockers to attenuate exercise perfornmance.
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Next | want to turn our attention to the
ef fects of carvedilol on synptons and clinical status in
the multi-center trials carried out with the drug. As you
will recall, there were five nmulti-center trials but | want
to focus your attention on four of the trials. Because
study 239 was termnated early and had only a brief
duration of treatnent, | will not discuss the specific
results of this study, although those were presented in the
briefing docunent. Instead, I will focus on the other four
st udi es.

First, study 240. As you will recall, the
primary endpoint for this study was norbidity and
nortality. However, this protocol also specified a variety
of clinical neasures as secondary endpoints.

This slide shows the effect of carvedilol on
synptons and clinical status in this study. As can be
seen, carvedilol exerted a favorable effect on each of
t hese neasures, and this effect was statistically
significant for New York Heart Association class, CHF
synpt om score, physician and patient gl obal assessnent.

For all qualitative nmeasures of efficacy, nore
patients felt better and fewer patients felt worse with
carvedil ol than with placebo.

Thus, the results of study 240 are consi stent
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with the results of the single-center trials.
Specifically, carvedilol inproved the synptons and
functional capacity of patients with heart failure, but had
no effect on maxi mal exercise capacity.

Next, let us proceed to study 221. In this
study exercise tol erance, both near-nmaxi nal and submaxi mal ,
were specified as the primary endpoints, and the variety of
clinical nmeasures were specified as secondary endpoi nts.

By design, these clinical neasures included the sane
nmeasures of clinical efficacy assessed in the study | just
showed, 240.

Carvedil ol had no effect on maxi mal exercise
tol erance as neasured by the 9-mnute treadm || distance.
By the protocol-specified analysis, the drug had only a
smal|l effect on the 6-m nute wal k di stance, which was not
statistically significant. However, this analysis excluded
26 patients who did not have on therapy assessnents, and
i mput ed val ues for 23 others who did not conplete the
st udy.

Al ternate approaches to this analysis that
attenpted to include a greater nunber of patients with |ess
i mputation of data are shown here for your interest.

This slide shows the effect of carvedilol on

the prespecified secondary endpoi nts of synptons and
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clinical status in study 221. As can be seen, carvedil ol
exerted a favorable effect on all neasures, and this effect
was statistically significant for New York Heart
Associ ation class, physician global assessnent, and patient
gl obal assessnent.

As in the case of study 240, for the
qualitative neasures of efficacy, nore patients felt
better, fewer patients felt worse with carvedilol than with
pl acebo.

And addi ng these results onto the previous
results | have shown, we can see that they are consistent
with the single-center results, as well as with study 240.
Specifically, carvedilol inproved the functional capacity
of patients with heart failure but had no effect on maxi nal
exerci se capacity, and only small effects on submaxi mal
exerci se capacity.

Next, | will discuss the results of study 220.
Recal | that this was identical in design to study 221
except for the nunber of treatnent arns. 1In this study
there were three treatnent arns for active drug,
representing three separate doses. The prinmary and
secondary endpoints here, identical to study 221, were
exercise tol erance, but this study was designed to eval uate

t he significance of the observed dose response
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rel ati onshi ps that conpared carvedilol w th placebo.

Because the effects of carvedilol on synptons
and clinical status were not related to dose, none of the
primary anal yses of study 220 were statistically
significant.

However, when all of the doses were conbi ned
and conpared with placebo, there was a parallelism between
the effects of carvedilol shown in study 221, which I
previously displayed, and the effects in study 220 for a
nunmber of the endpoints. This is not too surprising since,
again, these two studies recruited the sane types of
patients and had a simlar design.

Finally, | would like to present the results of
study 223. You will recall that this study had two
princi pal objectives, a short-termone, based on clinical
and physi ol ogi c neasures, and a | ong-term one based on
norbidity and nortality. Measures of synptons and clinica
status were not described in the protocol but were
collected in the case record form

Al t hough there was a mld tendency for
wor seni ng on carvedilol after 6 nonths, this was no | onger
present after 12 nonths of treatnent, and the results for
12 nonths are shown here. For all three neasures, there

was little difference between carvedilol and placebo. 1In
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part, this can be attributed to the | arge nunber of
mnimally synptomatic patients in this study who
mat hematically coul d not inprove.

Lastly, | want to present the effects of
carvedil ol on a neasure of clinical status that was used in
all of the U S nulti-center trials: the global assessnent
of well-being. This nmeasure requires both the patient and
t he physician to ascertain how in general terns the patient
is doing conpared with the patient status at the start of
the study, so it's a relative neasure. This sinple neasure
closely resenbles the discussion that normal ly takes pl ace
bet ween patients and physicians in an office setting.

Here | summarize the effect of carvedilol on
t he gl obal assessnent using the protocol-specified
approach. An up arrow indi cates the percentage of patients
who inproved in a given treatnent arm and a down arrow
i ndi cates the percentage who worsened.

In each of the three largest U S. nulti-center
trials, regardless of whether the assessnent was by the
patient or by the physician, nore patients inproved and
fewer patients worsened on carvedilol conpared to placebo.
The effect was statistically significant or nearly so in
all six assessnents.

This slide summuari zes the effects of carvedil ol
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on synptons and clinical status. Carvedilol produced a
consi stent inprovenent in CHF synptons, a consistent
i nprovenent in NYHA class, and a consistent effect on
overall well-being, but only small effects on exercise
tolerance and quality of life. The effects of carvedil ol
on CHF synptons, NYHA class, and overall well-being were
nomnally significant in a nunber of trials.

In addition, in each of these four trials
carvedil ol inproved at |east three different neasures of
clinical efficacy. Two of these trials were single-center
studies, and two of the trials were nulti-center studies.

We understand that we should be cautious in
interpreting an effect on a secondary endpoint that did not
reach significance on the primary endpoint, but we should
note that in all four of these studies the effect of
carvedilol on the primary endpoint was statistically
significant, or nearly so.

In studies 035 and BM-01, carvedilol inproved
the primary endpoint of cardiac function. |In study 240,
carvedil ol achieved the primary endpoint of norbidity and
nortality, and in study 221, carvedilol inproved the
primary endpoint of 6-mnute wal k distance. This pattern
of consistency within and across studies is unlikely to

have occurred by chance al one, and supports the favorable
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effect of carvedilol on norbidity and nortality.

Upon the request of the FDA, we will not be
presenting detailed information about the safety of
carvedi |l ol because the FDA has not raised any safety
concerns about the use of carvedilol in heart failure in
the clinical trials. Full information about safety is
contained in the briefing docunent provided to the
commttee. W do wish to enphasize the follow ng points,
t hough.

First, that carvedilol was safe and well
tolerated in the clinical trials when used with caution,
when up-titration was gui ded by specific algorithnms and
when investigators were fully educated about the risks. In
t he absence of these neasures, the relationship of benefit
to risk may be considerably altered.

Second, side effects are frequent during
initiation of therapy, but these can be managed in nost
cases by careful titration of carvedilol and by changes in

t he doses of conconitant nedications.

Third, unlike many other drugs eval uated for
heart failure, carvedilol exerts no adverse effect on
sur vi val

I n concl usi on, we have denonstrated that
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carvedi | ol produces inprovenent in each aspect of the
hi erarchy of the evaluation of heart failure.

First, carvedilol has substantial effects on
cardiac function in patients with heart failure. FE ection
fraction was inproved in all eight placebo-controlled
trials carried out wwth the drug and is acconpani ed by a
favorabl e change in cardi ac di nensi ons.

Second, carvedil ol produced consistent effects
within and across studies to i nprove the synptons and
clinical status of patients with heart failure. This was
shown best on the qualitative neasures of patient
assessnment such as synptons, New York Heart Associ ation
cl ass, and gl obal assessnment. These situations nost nearly
reproduce the usual clinical interaction between a
physi ci an and a patient.

And third, carvedilol produced substanti al
effects on the unquestionably inportant endpoints of
norbidity and nortality, as shown in this summary slide.
These benefits are observed consistently across the
controlled trials carried out with the drug, regardl ess of
the definition used, and additional anal yses requested by
the FDA confirmthe robustness of this effect.

Therefore, based on all the data presented

today and the docunents submtted to the conmttee, the
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carvedi | ol SNDA neets the usual standard enpl oyed to
conclude that drugs are effective in the treatnent of heart
failure.

Thank you.

DR. D MARCO The schedule calls for a break
now, but I think in viewof the tinme, the fact that we
started at 2:15, we'll continue until about 4 o'clock
before we take a break.

Dr. Lipicky, do you or any nenbers of the
di vision wish to say anything at this point?

DR LI PI CKY: No.

DR. MOYE: Can | ask a question of the FDA? |Is
it true that the issue of nedication status has been
resolved to your satisfaction in study 2407

DR LIPICKY: That's a very conplicated
guestion. | guess the short answer is yes.

The | ong answer is that, dependi ng on what you
do, you see there are slightly different p val ues
associated with the analysis. Regardless of want you do
and what you assune, it's always got better than a nom na
p of .O05.

DR. MOYE: So, regardless of what you do, the p
val ue wi nds up being I ess than .05.

DR, SHUSTERVAN: But Dr. Moye, the issue that
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arose last tinme, whether the FDA had executable files to
run al gorithnms has been sol ved.

DR, LIPICKY: Okay, fine. Let ne say, the
problemwas that in the original data that we obtained --
we had all of the original data that was to run anal yses
ourselves. The data in those files regarding the
medi cations was in our judgnent not sufficiently obvious to
be able to decide what the basis for decisionmaki ng was.

Those files were sent. W don't think it's a
big issue. D d | say sonething wong? And so okay, | was
just checking with the reviewers, and they say we don't
think that's a big problem

DR. DOMARCO Dr. Tenple?

DR. TEMPLE: The reason it's not a big problem
is that we did an extrenely conservative anal ysis based on
the small fraction of patients whose nedications were
t hought to be adequate, the result of which was to greatly
reduce the data set, but it was still significant at the
usual |evel, even doing that, which is very adverse when
you do an analysis for only about a third of the patients.

DR. DOMARCO Dr. D Agostino?

DR. D AGOSTINGO Can | ask a coupl e of
questions? | wasn't here for the previous discussion so

you have to excuse ne if | ask the sane questions as were
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al ready asked and clarified.

| have a couple of problens with the idea of
havi ng as an endpoi nt death due to CHF as opposed to all -
cause nortality. You've done both. Also the
hospitalization. But in the analyses or in the studies
where you actually did do the hospitalization due to CHF
and the death due to CHF, could you just say sonme words
about how you deci ded sonebody dies of CHF and
hospi tal i zati ons?

DR. SHUSTERVAN. The technical answer is that
the investigators coded the deaths when they occurred and
coded the hospitalizations. They were then revi ewed
internally in a blinded fashion to ensure that deaths that
reasonably coul d be considered also to be CHF were not
excluded. But it turns out the majority of the deaths, 70,
75 percent, would be considered related to heart failure,
ei ther a sudden death, which is why we included that
definition, or worsening of the signs and synptons
ultimately | eading to death.

DR. D AGOSTINO One of your anal yses that has
a nice pvalue with it represents four deaths in one group
and zero in another group. | sit on the Fram ngham
conm ttees where we try to figure out what people are dying

of. M sense of our inprecision wuld put a few of the
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zeroes, deaths suddenly. That group woul d probably have
quite a nunber that m ght be related to CHF.

| Iike the all-cause nortality and I |ike the
hospitalization for the sort of all-cause or the CVD
hospitalization. Just what | amtrying to clarify is |
don't think we should keep junping back and forth between
the two because | think there are problens with the CHF
hospitalization and nortality.

DR DMARCO | think Dr. Califf has a comment
her e.

DR. CALIFF: | just want to stay on this |ine,
and just for understanding because | really agree with
Ral ph and I woul d hope that maybe we coul d qui ckly dispose
of cause-specific endpoints in the discussion.

But just to be sure, you said they were
internally reviewed also. By whom and was the interna
revi ew bonded? And are the data you are presenting the
internal review or the investigators' call on the cause-
speci fic endpoints, both death and hospitalization?

DR. SHUSTERVAN: The internal review was done
by the nedical nonitors for the trials. It was done before
the blind was broken. And what was the | ast part of your
guestion?

DR. CALIFF: The data you presented, is it the



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

262
investigators' call or is it the internally reviewed call?

DR. SHUSTERMAN: The nore conservative call was
used, so if the investigators excluded a death and ours
included it, we would include the death, or the
hospi talization

DR. DiMARCO. Dr. Tenple, you had a conment ?

DR. TEMPLE: There is a slight problemin your
preference for all-cause nortality. It wasn't the
identified primary endpoint, so you get into a bit of a
box. W don't disagree with you at all, but in study 240,
the identified endpoint was --

DR. D AGOSTING No. | understand that. 240
is 240, and we nmake whatever we can out of that, but we're
going to nove to looking at nortality across these studies.

DR. TEMPLE: That actually helps a |ot.

DR. DOMARCO Dr. Borer.

DR. BORER:. When the nulti-center study was
stopped all the patients on placebo were offered
carvedi | ol

DR. SHUSTERMAN:. That is correct.

DR. BORER: | don't know how many of them took
it, and I don't know whether you followed these patients,
but that's going to be ny question. And | understand fully

all the problens associated wth | ooking at data you didn't
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expect to | ook at and all that.

Just ny own information, if you have the data,
it would be of interest to ne to know whether a substanti al
majority of the patients who were on pl acebo took the
carvedilol and if you followed them And if you did follow
them was there an upward break in the survival curve in
t hat previously placebo-treated group. So that it would
approach the carvedilol curve. Do we know that?

DR. SHUSTERVMAN: | can tell you that greater
than 90 percent of the patients in both arns at the tine
the trials were discontinued, continued on open | abel
carvedilol. W have done the analysis that you have
suggested. That is, look at the nortality in patients
previously on placebo, switched over to carvedilol.

As you can imgi ne, because it's not a
concurrent control, it is, | think, a sloppy analysis, but
the curve for those patients for nortality tracked the
group that started on carvedilol. That we have on a slide
and there it is.

The lowest line is placebo during the doubl e-
blind trials. This is carvedilol during the double-blind
trials, and this line is patients previously on placebo
swi tched over to carvedilol. The nunbers drop off after

about a year or so here when this analysis was done, so |
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woul dn't pay too nuch attention to the tails, but for the
first part of the curve virtually overl apping the origi nal
carvedi |l ol

DR CcOLucCl: If I could just add, this data,
this anal ysis was exactly as shown here, shown at the
American Heart Association neeting in Novenber. The other
interesting line there are the patients on drug who have
now been followed for a nedian tine of over 2 years.

DR. Di MARCO. Could you please identify
yoursel f, sir?

DR. COLUCCI: W Ilson Colucci. | was the Pl of
st udy 240.

So, | just wanted to anplify a little bit on
this data. This was an anal ysis undertaken by the
i nvestigators and presented as an abstract at the Anmerican
Heart neeting | ast Novenber.

Then to anplify further, the treatnent group,
who have now been continued for a nedian treatnment of over
2 years, have continued on a virtually identical trajectory
to that shown there.

DR. KONSTAM  And, Bill, which trials are
represented in these? Are these all four U S trials?

DR. COLUCCI: These are all of the patients in

the U S. carvedilol trials.
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DR. SHUSTERVAN. That is correct. This is a
conbi ned.

DR. DiMARCO Dr. Califf?

DR. CALIFF:. | have a couple of questions.
Maybe | should go to the |last one first because | don't
know i f you have the data handy.

What woul d hel p nme the nost would actually be
to have the actual data for death and all-cause
hospitalization for all the studies that have been done.

It seens like it's been hard for ne to follow There's so
much junping around. But if we just had all-cause
nortality and all-cause hospitalization with the nunber of
patients, the nunber of events, and the odds ratios for
each study and then conbined, | think that would give us a
very nice way of |ooking at the data in an unanbi guous way
that would get us out of this flipping back and forth.

| don't know if you have the data handy. It
seened |i ke one of the slides you showed al nost had all of
it but not quite.

DR. SHUSTERVAN: The | ast slide showed it
obviously graphically in terns of the relative risk and the
confidence intervals as lined, but you want the actual
nunbers.

DR CALI FF: It didn't have all the studies.
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It was m ssing at | east one.

DR. SHUSTERMAN: It was only m ssing 239. That
was the small study that was term nated early and had about
3 nonths of followup. But if we could put the |last slide
on.

DR CALIFF: If there's a way to get at the
actual nunmbers, it would help ne, and you'll understand why
when | ask the next couple of questions. The odds ratio
plots | ook nice but the nunbers are not there.

Let me go ahead with the other questions while
you' re | ooking for the slide.

This is a sinple technical question |I'm sure
you' ve dealt with already in terns of the left ventricul ar
function endpoints. How many m ssing values did you have,
and what did you do with the mssing values in the analysis
in ternms of people who died or people who had inadequate
studies, or just didn't cone back?

DR. SHUSTERMAN: You're tal king about for
ej ection fraction?

DR CALI FF:  Yes.

DR. SHUSTERMAN: For ejection fraction, that
represents all patients with a baseline and an on-therapy
value. So, we did not inpute data for patients who were

m ssing and we didn't carry forward baseline values for
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t hose who didn't have an on-therapy val ue.

DR. CALIFF. The concern is obviously the
peopl e who were sicker were nore likely to die and not cone
back, and so the natural outconme of a study where you had
deat hs woul d be that the ejection fractions would go up,
since the patients who were better off were nore likely to
be alive.

O course, you have a conparison with a contro
group, a placebo group. I'mjust wondering if you did any
wor st case kind of anal yses to account for that.

DR. SHUSTERVAN: Well, we did not do a worst
case analysis on ejection fraction because we provi de that
data to hel p explain the henpdynam c effect of the drug,
but as has been shown earlier, that's not the basis that
we' re seeking approval for.

DR. CALIFF: But the same would hold for
synptomati c status.

DR. SHUSTERVAN: Well, for synptomatic status
we actually have done those anal yses and when you do that
kind of effect, that is put in worst case for a patient who
drops out, then actually the results | ook better than
have shown here.

DR. FI SHER: Rob, your argument is correct.

Peopl e who die are nore likely to have | ow ejection
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fractions, but there are nore deaths in the placebo arm
and it was conpared to placebo, which would tend to bias
agai nst the active therapy --

DR. DO MARCO Could you please identify
yoursel f, sir?

DR FISHER. -- if you have a superior
survi val

DR. CALIFF: Lloyd Fisher. 1'Il identify him

(Laughter.)

DR, CALIFF:. But that's an indirect argunent.
I"'mreally just asking whether you directly address the
problemin the analyses. It's also true that people who
are sicker, feeling worse, are less |likely to cone back to
get their non-invasive study.

|"mjust asking if there were any direct
anal yses done. It sounds like there weren't.

The |l ast question is, I'mreally hung up on the
run-in phase, and this was probably reviewed last tinme and
I wasn't here.

But it seens to nme that our charge is to try to
answer the question, would we recomrend this as a therapy
for a physician and a patient with heart failure, who
doesn't have the opportunity to go through a run-in phase

before things start to count.
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| don't really know how to deal with that. |

don't know how to put a study in which all the patients
t hat had bad things happen are elim nated before you start
the treatnment. |'msure that you nust have done sone
indirect analyses to try to sort of take that into account,
but it's a bothersonme thing that | hope the commttee and
the clinicians and statisticians wll help ne out wth.

And the reason it's inportant to ne and the
reason | keep asking for nunbers is that the differences --
all of the p values are small. The nunbers of events are
also relatively small. And if you did a worst case
anal ysis, for exanple, and counted all the deaths and al
the drop-outs as attributable to the treated group, |
wonder what the results would | ook |iKke.

DR. SHUSTERVAN: Before we show that slide,
could we hold up on that slide because | want to address
that question. | think you raised sone really inportant
i ssues there.

The first is, the use of a run-in design is not
at all unusual and in fact, it has been preferred at tines
by the FDA because it actually enhances the power of the
trial.

O course, that |eaves you with the dil enma,

what to do with the events during that tinme and you have
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stated that. The problemthere is, of course, there is no
control to conpare against. You don't know whether to
attribute an event to the drug, to the patient's underlying
di sease, or to the phase of the noon.

But what we have done and what we believe is
that the nost appropriate analysis, where there is a
control, is fromthe point of random zati on.

Nonet hel ess, we've done several anal yses and
Dr. Fisher can speak to the one on nortality, where we have
i ncluded the run-in events, and they do not affect the
overall effect of carvedilol. W' ve done that on 240, 223,
and the overall nortality. | think maybe Dr. Fisher would
like to speak about nortality.

DR FISHER: | think it's a very inportant
issue and | agree it's debatabl e whether there shoul d be
run-in periods of nortality trials because as nice as
enrichment trials are in certain situations, here you worry
you hel p sone people but other people you hurt. The net
effect is zero, but you kill off the high risk people early
so they're not in the trial when you random ze.

| thought this was going to cone up last tine
and | brought a ot of data. | don't have ny data with ne
but | can tell you the results of ny analysis and then the

agency statisticians can check it when they get done.
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| did a | ot of analyses, and what | did was
conpared both the overall nortality rate on carvedil ol
during the run-in period with the carvedilol patients
during the trial and they were the sane. O course, you
don't have incredible statistical power, but there was no
directional trend or anything. It |ooked the sane.

And | ooking at the very short early survival
curve, because that's all you have in the run-in period, it
| ooked the sane.

So, there's no indication whatsoever that a
hi gh-ri sk group was elimnated differentially because to ne
that was a very inportant concern. And | think it
potentially could be very inportant in a setting such as
this, and | was surprised it didn't receive nore attention
| ast tine.

DR. MOYE: Lloyd, just to follow up. Wat
woul d happen if you assuned very conservatively that all of
the patients who died in their run-in period would have
wound up in the active group and all the survivors wound up
in the placebo group?

DR. FISHER: Well, it would have shifted things
in the opposite direction than if | had assuned they al
woul d have ended up in the placebo group and di ed.

DR. MOYE: But do you think that the p val ue
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woul d have changed substantially fromwhat was reported for
total nortality for the U S. studies?

DR FISHER To ne, Lem to be honest, this is
an irrational analysis.

DR MOYE: |It's a very conservative anal ysis.
Whether it's irrational or not | don't know.

DR. FISHER. W can all agree to that.

| haven't done that, so | don't directly know
the answer to that. Maybe sonebody el se has. But all
can tell you is I conpared, as best | could, the rate and
there was no indication of an elevated nortality rate on
carvedil ol during the run-in period.

DR. CALIFF: I'll buy that. 1'm not
chal I enging that you did that. You would agree -- and |
sense a little uncertainty on your part -- that it's a
little hard to say, I'mgoing to give you this treatnment
and if you make it through the first 2 weeks, then we've
proven that things will be better. That's not ideal.

But it |ooks like there are about 15 deaths in
the run-in phase. The docunent has a nice summary of the
run-in phase of each study. It |ooks Iike about 15 deat hs,
and you could pretty well --

DR. SHUSTERVAN. Seven deaths in the U S.

pl acebo controlled multi-center trials. Seven deaths.
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DR. CALIFF. There are 4 in study 035 in the
run-in phase, and then there are 2 deaths in the New
Zeal and st udy.

DR. SHUSTERMAN: That's right. Two deat hs,
pl us seven. W presented the U. S. nmulti-center phase and
t he Australian- New Zeal and.

DR CALIFF: | actually got 9. Well, anyhow,
bet ween 13 and 15 deat hs.

DR. PACKER: This is MIton Packer.

Your question | think relates to whether there
were a nunber of run-in events and were they of significant
nunber, given the nunerators, the total nunber of events in
the trial because it's hard to know how to nmake these
adjustnents for run-in events, but if the nunbers are snal
then I guess everyone woul d be reassured.

I"'mtrying to get the exact nunbers, but | can
gi ve you sonething that | think is within about 10 events,
and we' Il get the exact nunbers for you in just a few
m nut es.

But over all the placebo-controlled trials,

t here were about 400 deaths and hospitalizations for any
cause. In the placebo group, it was 200 over 604, and the
carvedi |l ol group about 190 over 903. That's a 32 percent

event rate in the placebo group, a 21 percent rate in the
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carvedil ol group. You have already seen the p value is
.00001. But we are tal ki ng about 400 events.

DR CALIFF: But if we |look at those who
dropped out in the run-in phase -- and about half of those
appear to be due to either death or heart failure -- that's
going to be about 120 to 140 additional events, divided by
hal f, maybe 70.

" mnot saying | know what to do with this.
It's just a point of disconfort. |'ve said enough and |"|
stop it now. But | hope that people on the panel will help
me understand how to deal with this.

DR. D MARCO Ral ph?

DR. D AGOSTING 1'd like to ask anot her
guestion about study 223. [I'mnot clear on this long-term
foll owup piece. Wre the individuals still under a

doubl e-blind reginmen, or was it an open-I|abel conponent?
It's not clear to ne.

DR. SHUSTERVMAN: That's a good question. It
was double-blind treatnent for the entire 18 to 24 nonths
of the trial

DR. D AGOSTINGO So, all of the analysis --

DR. SHUSTERVAN: No open-|abel at all

DR. D AGOSTINO Can | ask one nore question?

It's unfair, but let ne ask it.
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Do primary events nean nothing in the conpany?
VWhat is the conpany policy when they run a study and the
primary events do not turn out to be significant? Is it
t hen assunmed that you can ignore then?

This is a phil osophical question, but I'm
trying to get a sense of howl'mto respond to these post
hoc and retrospective analyses in the presence of a non-
significant primry.

Could you tell nme what you would do? Wuld you
mul tiply sonething, a nultiplicative factor for the
anal yses you've done? O would you just ignhore it?

DR. SHUSTERVMAN: |1'mgoing to ask Dr. Jim
Ti ede, who's head of bionetrics at SmthKline to address
t hat .

DR. TIEDE: Ralph, I'"'mnot quite sure which
studies you're referring to, but if it's studies 220 and
221, we | ooked at those as nore confirmatory information.
We had the prespecified endpoints for 240 and 223, but then
wanted to see if that would hold up when we | ooked at ot her
trials. So, it wasn't that we were ignoring the primry
endpoint. W recogni zed that we didn't achieve it. W
were | ooking just to see, did those studies provide a
result that was contradictory to the two primary studies.

DR. DO MARCO Dr. Lipicky, do you have a
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conment ?

DR LIPICKY: MIlton, those nunbers of 400,
that was for all kinds of events?

DR. PACKER: No cause-specific. This is the
nost conservative, no-bias interpretation

DR LIPICKY: | just |ooked at studies 240 and
239 and for deaths, all told there were 10. A big junp to
400.

DR. PACKER: There were a | ot of
hospi talizati ons.

DR LIPICKY: | see, so that's in
hospitalizations --

DR. PACKER: And hospitalizations, which is the
-- and it's all-cause nortality and all hospitalizations.

DR LIPICKY: Well, that was 10 all-cause
deaths | was tal ki ng about.

DR. PACKER: Yes. The total nunber of deaths I
believe in the U S. program all-cause, is 53 and in
Australia-New Zealand it's about 55 | believe. It's a
little over 100 events so that 25 percent of the all-cause
deaths and all-cause nortality is nortality, and 75 is all-
cause hospitalization

DR. KONSTAM  So, could we conplete the story

about if you want to call it a nunmerator of the events in
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the run-in phase again in like terns. So, the total nunber
of deaths in the run-in phase were 9?

DR. PACKER: Nine. Seven in the U S study, |
believe 2 in Australia-New Zeal and.

DR. KONSTAM Conpared to about 50 --
PACKER: About 100 conbi ned, 110 conbi ned.

KONSTAM 110 conbi ned what ?

3 3 3

PACKER: U.S. and Australia-New Zeal and.
Deat hs.

Just to go through it again, total nunber of
run-in deaths in all nmulti-center trials is 9. Total
nunber of deaths in the nulti-center trials is
approximately 110. Total nunber of deaths and
hospitalizations -- and we're working to get the precise
nunbers -- is between 25 and 30. Total nunber of deaths
and hospitalizations all across the same correspondi ng
anal ysis is in excess of 400.

DR. KONSTAM | was under the inpression that
you had done an analysis. Let's just stick to nortality
for a second with that worst case scenario of applying al
the deaths to the carvedilol group. Ws that anal ysis not
done?

DR. PACKER: Yes, an anal ysis was done, and

showed that even if you took all the deaths and attri buted
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it to carvedilol, which would be the npbst conservative
anal ysis, the effect was still statistically significant.
The sanme anal ysis has been done for 240 and for 223.

DR. KONSTAM Mlton, what did it do to the
nom nal p val ue?

DR. PACKER .01, if | renenber correctly.
You're taking all the events, attributing it to one
t her apy.

DR. KONSTAM Al l the deaths.

DR. PACKER Al the deaths, attributing it to
one therapy. .OLl.

DR. SHUSTERVAN: And we can show that. [|If we
can bring up prine 14, we have that.

This is the analysis if you include all deaths
during run-in, attribute themto carvedilol. The relative
risk is shown there. | can't read it quite from here but
maybe you can. And the p value, as MIton said, was .0108.

DR. CALIFF: Again, this only includes four
studies, it |looks Iike.

DR. SHUSTERVMAN: This is for the U S nmnulti-
center program W did it for the U S nulti-center
pr ogr am

DR. DIMARCO So, it doesn't include the 2

deaths in New Zeal and and the 4 deaths in the 0357
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DR. PACKER 035 had 5 deaths and, again, that
was in favor of carvedilol. Please renenber, 035 had a 2
to 1 random zati on.

DR. CALIFF: During the run-in phase, MIlton,
for 035, | think it said there were 4 deaths in the run-in
phase.

DR. PACKER  Cee, that's ny study. | should
know, huh?

DR. SHUSTERVMAN: | can tell you, across all of
the trials we have not done this analysis. W have done
this for the multi-center trials, and that's what you see
here. This counts the 7 run-in deaths against carvedilol.

DR. Di MARCO Dr. Moye?

DR. MOYE: M understandi ng of protocol 223 is
that the primary endpoint was an exercise tol erance
endpoint. Do you disagree with that?

DR. SHUSTERMAN: Protocol 223 had two distinct
phases. | think that's pretty clear fromthe way the
i nvestigators set up the trial

Exercise left ventricular ejection fraction and
left ventricular size were neasured at 6 and 12 nont hs, but
norbidity and nortality was neasured throughout the entire
18 nonths of the trial. |In fact, none of those three

nmeasures that | nentioned were ever done again after the
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12-nmonth point of the trial.

DR. MOYE: Well, I'mconfused. Let ne read you
a statenent fromthe protocol. "The proposed study of 450
patients is not expected" -- | say again, not expected --

"to provide any reliable evidence about the effects of
carvedil ol on survival. Several thousand patients foll owed
for several years would be necessary for the reliable
detection of plausibly noderate treatnent benefits. Such a
study woul d be proposed if the results in this present
trial indicate that carvedilol was well tolerated by a
| arge proportion of the study population.™

DR. SHUSTERMAN. That is precisely correct.
This was not a nortality trial, and that's a very inportant
poi nt, and obviously was extrenely underpowered to be a
nortality trial. W're talking about the conbi ned endpoi nt
of norbidity and nortality, and for that the trial
follow ng patients for 18 to 24 nonths, some 415 patients,
was an appropriate vehicle for that endpoint. That was the
pur pose for the followup of that |ength and duration,
especially after no other nmeasurenents of status were
performed after 12 nonths.

So, this was not a nortality trial. The
protocol is totally correct. W are not bringing it here

as a nortality trial. But the protocol specifically said,
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and | gave you the quote, that nortality and maj or
nmorbidity were to be | ooked at over the entire 18 nonths.

DR. MOYE: Well, again, | nust say, |I'm
confused by other statenents in the protocol because they
seemto, fromny point of view, contradict this. Another
statenent says, "The major objectives of the study are to
determ ne the effects of this treatnment on exercise
capacity, left ventricular function, and left ventricul ar
size after 6 and 12 nonths of treatnent.”

DR. SHUSTERMAN. That indeed was the major
objective for the short-term phase of the trial, and they
were nmeasured at that tinme point.

DR MOYE: | can find no statenent in here that
says that a portion of the primary endpoint is for conbi ned
norbidity and nortality, with a statenent about the
definition of norbidity. | nean, to ne it all seens
extrenely vague and very general, which is very curious for
the statement for a primary objective. Do you disagree
with that?

DR. SHUSTERVAN:. The protocol as witten by the
i nvestigators is vaguer than | think you or I would have
ideally liked to see. This was witten sone six years ago
by them and the protocol was initiated by themal so. But

it was clear that a | ong-term phase was a maj or aspect of
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this trial. Just because the patients were followed for so
long with the express purpose. And that purpose has been
stated by the investigators, not only the quote that | have
in the protocol, but in additional comunications.

If | could have prine slide 2. Their initial
short-term phase results were published in Grculation, and
this manuscript was submtted in January 1995.

Now, follow ng conpletion of the short-term
phase of the trial, and the observation that carvedilol had
no adverse effect on exercise capacity or left ventricul ar
function or size, the decision was nmade to conti nue
treatment and foll ow up of study patients with the main
obj ective of determning the effects, if any, of treatnent
wi th carvedilol on hospital adm ssion and nortality.

So, this is in the protocol. This was a
specific, active decision that was made for the |ong-term
pur pose of the trial.

If | could have the next slide, please.

DR. MOYE: Just a second, please. |If | read
this right, the decision was made to continue -- and pl ease
tell me if I"'mwong. The decision was nmade after the
trial started to continue to the long-termfollowup. |Is
that right?

DR. SHUSTERMAN: The deci si on was nade to not
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stop the trial, to allowit to continue for 18 to 24
months. It was pre-witten into the protocol that they
woul d | ook, and if there was an adverse effect on the 6 and
12 nonths, that the protocol could be stopped. So, the
protocol fromthe start was 18 nonths with the ability to
stop it if there was sonething bad happening.

DR. MOYE: But there was no stated endpoint at
18 nonths, no well-defined endpoint?

DR. SHUSTERVAN: Yes, if we could have the next
slide. This is the correspondence wth the principal
investigator in the trial, and the definition of the
endpoint nortality and major norbidity is shown here. The
definition that we adopted for this outcone was death from
any cause, or hospital adm ssion for any cause, during the
peri od between random zation and the end of foll ow up.

And secondly, when was this decision made? The
decision to use this global index of nortality and maj or
norbidity was nmade prior to unblinding the data on these
out cones.

DR. MOYE: It was nmade after the trial was
started, but prior to unblinding.

DR. SHUSTERVAN. After it started, before it
was unblinded. Based on what was said in the protocol

about nortality and major norbidity.
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DR. MOYE: Okay. Well, then would you have any
response to the criticismthat the investigators had a
sense of how things were going and therefore tailored their
definition for norbidity based on their sense for the
direction of the data?

DR. SHUSTERVAN: Well, | would say that if they
used a cause-specific definition, Dr. Mye, but here they
pi cked the broadest, |east-biased, nost assunption-free.

All deaths, all hospitalizations. It didn't matter what
they were admtted to the hospital for. So, | think that
has the least bias in terns of being influenced by anything
t hey knew during the trial.

DR. PACKER And then this decision to go
forward after the conpletion of short-term phase is
specifically nmentioned in the original protocol.

Lem the decision to go forward with the | ong-
term phase was specifically nentioned in the original
protocol. The original protocol said that data on
nortality, major norbidity would be collected for 18
nont hs, extended by a protocol anmendnent to 24 nonths.

Then later on in the protocol it says that
deci sion woul d hold unless at the conpletion of the short-
term phase there was an adverse effect on the exercise

t ol erance or LV chanber-size dinensions, ejection fraction
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measured during the short-term phase.

Everyt hing you' ve seen here was prespecified in
t he original protocol

DR. MOYE: Except for the definition of
morbidity. Right?

DR. PACKER: | think that if you and I would
recogni ze that the definition of nortality and maj or
norbidity needs to defining in this protocol, because it is
not clear fromthe protocol what it is, what we can be
reassured by is, one, they used the broadest, |east-biased
definition possible. And two, they defined it before they
had any know edge of any of the treatnment effects before
t he blind was broken.

| think it's perfectly consistent with the way
the clinical trials are run. |If there is anything vague in
the protocol that needs defining, you define it up front,
you define it in the | east-biased way possible, and you
define it before you break any codes.

DR. MOYE: The nessage | get fromyou, then,
not to belabor this, is that the decision for a follow up
study was nade before the trial started, but the decision
as to the conposition of the norbidity endpoint was not.

But it was made before the results were unblinded.

DR. PACKER: The fact that there was such an
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endpoint for the |long-term phase was prespecified in the
original protocol. The precise definition of what
nmorbidity/nortality would be was nade before the blind, as
you have said, after the original protocol, but | think
that it was made quite fairly. |It's the broadest
definition of norbidity and nortality one can think of.

DR DDMARCO |'mglad you both agree.

Dr. Borer?

DR BORER | don't want to belabor the run-in
phase nortality issue. You' ve been very forthcom ng about
the data and the anal yses that you did to try to deal with
this, but I would Iike to know nore precisely what kind of
anal ysis was done. The primary outcone anal yses were time-
varyi ng anal yses, and these events occurred before tine
zero.

What did you do? Add all the patients fromthe
run-in phase who died as carvedilol patients and assune
they died at tine 0?7 O was sone other kind of analysis
per f or med?

DR. SHUSTERVAN. It was a tine-to-event
anal ysis but instead of starting the clock, so to speak, at
t he point of random zation, it was started at the point of

the very first dose of carvedilol during the open-| abel
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period for all of the patients. Patients who died were
attributed to carvedilol. Patients who |ived and went to
pl acebo were attributed to placebo. So, it was fromthe
very first dose.

DR. BORER | see. Thank you.

DR. KONSTAM And what's the statistical test?

DR. SHUSTERMAN: Log-rank test. That was a
Kapl an- Mei er curve.

DR DIMARCO Dr. Califf?

DR. CALIFF: Again, | know we are bel aboring
this, but that's been done for all of the trials with al
of the patients. Has it or has it not?

DR. SHUSTERMAN: For deaths it has not been
done for all of the double-blind trials.

DR. CALI FF: What about death and all-cause
hospitalization?

DR. SHUSTERVAN: But it has been done for the
U S nulti-center program which was the major conponent of
all of the trials.

DR. DMARCO This is 4:05. WwW'Il|l take a 10-
m nute break now and reconvene at 4:15.

(Recess.)

DR DMARCO |I'd like to get started. Before

| poll the commttee and ask if there are any additional
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guestions, 1'd like to ask the division if they have any
guestions for the sponsor.

DR LI PI CKY: No.

DR. D MARCO Wuld any of the reviewers |ike
to say anything at this point? The nedical or statistical
revi ewers?

DR. D AGOSTING | want to make a comment. Oh,
you' re tal king about the FDA reviewers.

DR. D MARCO The FDA revi ewers.

DR. D AGOSTING | would think that it's
i nportant to hear one of the FDA people nmake a
presentation. They have quite a different spin on sone of
t hese data. W could pick it up on our own, but | think
it's inmportant to hear them say sonething.

DR. RODEN: \While people are comng to the

m crophone, can | ask what kind of criteria people used to

deci de --

DR. D MARCO Dan, why don't we do the FDA
reviewers first and then we'll get to your question.

DR. STOCKBRI DGE: |'m Norman St ockbridge, FDA

| don't have anything new to offer on the basis
of what we heard this norning. | think you have our
reviews and know what our biases are here. |If you have

speci fic questions that you want to ask us, we can
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certainly respond to that.

DR. D MARCO  Rob?

DR. CALI FF: Maybe you could just say a few
wor ds about your assessnent of death and all-cause
hospi talization, and your view about the run-in phase and
anal yses that you did on that.

DR. STOCKBRI DGE: The issues about run-in
phase, | think we were fairly satisfied that the point
estimate one has of the nortality rate specifically during
the run-in phase was not nuch different from what you saw
during the trial. So, it wasn't like there was a |arge
effect, and a | ot of people who were at risk of dying as a
result of exposure to the drug got filtered out through
that. | think we were fairly satisfied with that.

We were also satisfied, |I think, that there was
no | arge rebound effect associated with comng off of the
drug and going into the placebo group. The early nortality
rate in the placebo group was not unusually high. | don't
beli eve we have done any analysis that tried to | ook at
death plus hospitalization the same way. Perhaps we
shoul d.

DR. D MARCO Ral ph?

DR. D AGOSTINO | would like to ask sone

guestions, trying to make a judgnent fromthe presentation
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we just had and what | see in the review For exanple, in
study 223 with the phase 2, there were three primry
endpoints in phase 1. One of them | guess was
statistically significant, the other one clearly wasn't,
and the third one was sort of marginal, which would bunp
up. But then there's the phase 2 that comes in, where
there is this nortality and norbidity.

| think it's very inportant to get a sense of
what we think about that |evel of significance that's
produced. Wuld you let it go as it stands, or are you
suggesting that it should be --

DR. STOCKBRI DGE: | have a great deal of
trouble finding the words in the protocol that identify a
| ong-termendpoint for this trial. And that is the only
docunent that we have had, we have seen, that addresses
what the endpoints in that trial mght be. | believe that
t he Australia-New Zeal and group had an interest in
noni toring safety through an extended period during that
trial, apparently for the purpose of considering a
definitive trial later on.

| think that if there had been a potenti al
basis for approval in a primry endpoint that was
identified fromthe short-term phase, | think they would

have been horrified to have had that taken away from them
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because of sone adjustnent for nultiple endpoints,
including the long-termphase. | don't think that was what
their intent was at all.

DR. D AGOSTINO. Can | ask a couple nore
guestions?

In study 240, where the conbi ned endpoi nt was
quite significant, the significance that's falling apart if
you renove the nedication, in particular, when you | ook at
just straight nortality, this CHF nortality, you only have
4 versus 0 deat hs.

| guess I'd like sonme sort of statenent about
or some discussion about how one shoul d | ook at that
medi cation. | started off understanding that 240 was a
study whi ch everybody thought was quite nice, and the nore
| looked at it, the nore problens | had withit. 1'd |ike
to hear your view on that.

DR. STOCKBRI DGE: The FDA reviewers never did
an anal ysis that was exactly the same as what the sponsor
did. In the first place, the only analyses we did were
time-to-first-event. The original protocol called for an
anal ysis that just sinply counted events. The original
protocol called for conponents of that endpoint which were
cause-specific nortality, and cause-specific

hospitalization. The FDA revi ewers never |ooked at cause-
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specific hospitalization or cause-specific nortality.

What we anal yzed was all -cause nortality and
al | -cause hospitalization in that, and however you do that,
it is still true that the p value floats up by a factor of
about 10 if you drop the nedi cati ons conponent.

DR. DOMARCO Dr. Borer?

DR. BORER  You raised what sounds to ne |ike
sort of a critical point a couple of m nutes ago, and |
guess we'll need a response fromthe conpany about this.
But if indeed the purpose of counting deaths and
hospitalizations for 18 to 24 nonths was to nonitor safety
and be able to nmake a safety statenent, rather than to do
an analysis for efficacy, the inportance -- | hesitate to
use the word "significance" because | think it's wong
here, but the inportance of any concl usions based on that
anal ysis would | ose a great deal to ne | think.

Once you said it, it rem nded ne of one of the
slides, describing study 220, where we were told that
nortality was a prespecified endpoint. But it was actually
prespecified as a safety assessnent. |'msure it was
prespecified that deaths were going to be counted to nake
sure the drug was safe, but that's different froma
prespecified efficacy endpoint that you build an anal ysis

ar ound.
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DR. STOCKBRI DGE: None of the U.S. trials have
a protocol that specifies nortality or nortality plus all-
cause hospitalization, sone conbination of those, as a
primary or secondary endpoint.

DR. BORER: The point | was nmaking was that it
does sound as if there's sone simlarity between the
prespecification of nortality as a safety issue in one of
the U S. trials and perhaps the intent to look at nortality
and norbidity in 223 as a safety issue. |'d want to know
fromthe conpany whether that's what was done.

DR. PACKER  Jeff, the investigators made clear
that their intent was to | ook at a reduction in the
conbined risk of norbidity and nortality. That was nade
clear not only in the original protocol but also nade clear
in the January 1995 decision to go forward with the |ong-
term phase. Renenber, the protocol specifically said that
unl ess sonet hi ng bad happened on the physiol ogi c and
clinical endpoint, that they would make a decision to go
| ong-term

At that tine they said that they were going
long-termto look for a reduction in norbidity and
nortality. It never |ooked at any of the data and so they
were actually going for this.

Now, their desire was to do a nortality trial,
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not to do a norbidity/nortality trial. They were doing a
nmorbidity/nortality trial to hopefully get soneone to say
they were going to do a nortality trial.

So, the protocol says that their hopes are
eventually to do a nortality trial, but what they
prespecified was the hypothesis that carvedilol would
reduce the conbined risk of norbidity and nortality.
There's actually a consi derabl e anount of correspondence
and material in witing to indicate that.

DR. DiMARCO. Do both Dr. Tenple and Dr.

Li pi cky want to nmake comments?

DR. TEMPLE: To sone extent this is, | think,
bei ng made nore conplicated than it needs to be. It's
perfectly obvious by now that there is nothing in the
protocol for the 223 study that nicely, neatly says, ny
primary endpoint for the second phase is X. |If there were,
we woul dn't have had to be discussing it so |ong.

| think what the conpany is arguing, that you
can deduce what it was fromthese various things, fromthe
statenment in the publication and so on.

My guess is it's not going to get any better
than that and you sort of have to deci de whether you
believe that's persuasive or not because the usual kind of

statenment just isn't going to be there.
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But | was interested in knowi ng why Dr.

St ockbridge particularly thought that they were doing it to
find out if it was |ethal because the phrases that were up
there didn't seemto be saying that, but you m ght have
sonme ot her reason for thinking that.

Bef ore you answer, it's inportant -- probably
everybody knows this already but I want to be sure -- to
di stingui sh between an endpoi nt that includes death and a
nortality endpoint. It's very clear that there was no
nortality endpoint in the US. trials, but there were
endpoi nts that included one or another kind of death al ong
with other things. So, it's not that death was
uninteresting. It's that they weren't trials to find a
nortality endpoint specifically.

Then the third thing that's worth noting is,
they tended to | ook at cause-specific stuff and we tended
to ask themnot to because we're suspicious of the ability
to classify things properly. So, both endpoints were shown
and you can try to decide what that neans. But they were
| ooki ng for sone secondary endpoints at sone of these
nortality/nmorbidity things in trials.

But before Dr. Stockbridge goes away, | think
it's inmportant to pin down what in there would nmake one

think that they really weren't |looking for a benefit at al
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because that woul d be very troubl esone.

DR, LIPICKY: Norman can answer that, but |
woul d like to al so, since opinion was asked for.

| know that during our discussions with the
sponsor setting up the devel opnment program the only
interest was to show there was no adverse effect on
nortality. That is the only thing we ever tal ked about.
That there was to be an expected beneficial effect on
nortality was not in the cards. It was to get a point
estimate to show that synptons woul d be better in sone
fashion and there woul d be no adverse effect on nortality,
or not a very | arge one.

| guess | could have planted that idea in
Nor man's m nd.

The second part of it is, as you read through
the protocol, boy, if anyone can read through that 223
protocol and conme to the opinion that there was hypot hesi s-
testing going on |looking for a benefit, they've got a
real |y good imagination

So, then you put that together and you say,
well, they're interested in seeing what happens |ong-term

| have a question to ask. Those letters that
were shown up here, when were they witten? After the

study was conpl eted, before the anal yses?
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DR, SHUSTERMAN. The letter | quoted was
witten and comuni cated to us when these results cane out
in The Lancet, which is in the | ast week. But the sane

statenments are in The Lancet publication.

DR, LIPICKY: That's fine.

So, the first that anybody knew anythi ng that
was even close to some witten-down intent was after The
Lancet publication was published?

DR. PACKER  That's not true, Ray. These were
specifically outlined in the investigator's publication in
January 1995, when they conpleted the analysis of the
short-term phase, and in that publication said that not
havi ng any adverse effect in the short-term phase, as
specified in the original protocol, the investigators are
now continuing the trial for the main objective of |ooking
at the hypothesis that carvedilol reduces norbidity and
nortality. That was in January of 1995, before any blind
for norbidity and nortality was broken.

DR LIPICKY: Only the short-termpart. |Is
that right?

DR. PACKER: Right. And the investigators were
not privy to any information about norbid or nortal events

t hat occurred in the study.
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DR D MARCO  Cindy?

DR GRINES: |'ve been review ng this protocol,
and it nentions twice in the protocol that they actually
propose to performa nortality trial if there's any
pl ausi bl e noderate treatnent benefits. So, | can't tel
fromthis protocol that they were expecting to see an
increase in nortality because it's twi ce nentioned that
they wanted to eventually do a large nortality trial.

DR LIPICKY: | would |like to add one nore
comrent to the opinion business.

| think we mssed in our first reviewthe
i nportance of the run-in period and how that m ght
influence things, and I'mdiffering a little bit with what
Dr. Stockbridge said in that I think we mssed this run-in
busi ness because the major attention was paid to the post-
random zati on process. W were not convinced that it was
an effective therapy on the basis of post-random zation
anal yses, so we didn't |ook for nuch nore fromthe vantage
poi nt of what would the design of the trials mean for
approvability.

DR. KONSTAM  So, what's your feeling about it
now?

DR LIPICKY: Well, I think we mssed it and |

certainly amthinking about it for the first tine.
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DR. KONSTAM Based on the data that you've
seen.

DR. SHUSTERMAN. Regardi ng the run-in phase,
could we have backup slide 3 please because | think this is
germane to this discussion.

DR. PACKER  There are actually two backup
slides. That's the first one.

It's not unusual to have trials that have run-
in phases. In fact, | think such run-in phases have been
actual ly advocated by FDA. An exanple of a trial that has
a run-in phase, for exanple, is the SOLVD treatnent trial
What we did in this slide was just to conpare on the |eft
the run-in events corrected for tine in the SOLVD treat nent
armwith the run-in events in the U S. carvedilol arm As
you can see, the event rates during these two periods are
pretty simlar to each other

As Dr. Stockbridge has enphasized, he didn't
see any evidence for an excessive increase in the events
during this run-in period. This diagramwould confirmhis
inpression. He didn't find any excess after random zati on.
The event rate during the run-in was simlar to the event
rate post-random zati on.

DR. LIPICKY: Are you tal king about deaths?

DR. PACKER: |I'mtal king about deaths.
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DR LIPICKY: There were very few deaths. So,
the fact that someone couldn't find anything in the run-in
phase is no big surprise.

DR. PACKER Deaths are pretty serious.

DR LIPICKY: But there weren't very many. The
nunber were not very many.

DR. PACKER: Well, that's because there was --

DR LIPICKY: So, if you look at it per trial,
you will not --

DR. PACKER: No, no. This is not per trial.
This is for the entire program

DR. LIPICKY: Wat did Dr. Stockbridge say?

DR. PACKER  Sorry?

DR. LIPICKY: You were comrenting on Dr.
St ockbridge's comment, and was his conment on all of the
data in all of the trials or was it a trial-by-trial
conment ?

DR. PACKER: | guess we would have to ask him

DR. STOCKBRI DGE: | suppose | coul d have pulled
out the primary review and | ooked at this again, but |
didn't.

| believe that what we | ooked at in ternms of
the run-in period was the nortality in the U S. experience,

the four mgjor trials. W |ooked at all of the deaths that
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occurred during those few weeks.

DR LIPICKY: And that was a total of 12?

DR STOCKBRI DGE: Yes. Well, it was sonething
i ke that.

DR. PACKER It was seven events.

DR LIPICKY: And you didn't find anything in
that signal, and that nmeans sonething? Cone on.

DR. PACKER: Ray, what can you find wthout a
control group? What is findable in the absence of a
control group?

DR. LI PICKY: Nothing but you were saying we
didn't find anything, and I'mjust trying to enphasize the
fact that that was a non-statenent.

DR. PACKER: But it's quoting Dr. Stockbridge's
statenent of a few m nutes ago.

DR. MOYE: But you can bound it. It sounded
like that if you assuned the worst case --

DR. PACKER: Can we have the next slide please?

DR. MOYE: ~-- then the p value still w nds up
being fairly small

DR. CALIFF: Don't |eave the slide yet.

DR. MOYE: Now, if the concern is not nortality
but norbidity and nortality, what then happens?

DR. CALIFF: Can | just nmake a comment about



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

302
this slide? |I'mnot as convinced as MIton yet. Again, |
just want to keep pushing the worst case here to set that
boundary, but the underlying nortality in the carvedil ol
trials is about half of what it is in the SOLVD trial. So,
one woul d expect the run-in phase nortality to be |ower |
woul d t hi nk.

In addition, we've already |l earned | think that
the U S. experience had a lower run-in nortality than the
trials that have been excluded. As you said, MIton, there
were four in your study and the New Zeal and had anot her two
deat hs.

So, | think we need to see all the data from
all the studies, and this doesn't, to ne at |east, provide
a convincing case that there's not -- it's convincing
there's not a huge problem It's not a |ethal problem
It's not a terrible problem but I think it is an issue
t hat needs to be sorted out.

DR. PACKER: Rob, in the spirit of being nost
conservative, let nme just say that it is true that you
m ght expect perhaps the event rate to be lower if
carvedil ol was exerting an effect. But renenber, this run-
in period, this 2, 3, 4 weeks, the carvedilol curves don't
separate for 3 to 6 nonths. So, you're not going to see a

beneficial reduction in a run-in period of only 2 to 3
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weeks in duration.

DR. SHUSTERVMAN: And they only received the
| owest dose.

DR. PACKER: And they only received the | owest
dose during this period of tine.

DR CALIFF: I'mmaking a very different point
which is that the underlying nortality in the -- it's a
| ower risk population at a |lower risk of death, and
therefore in the run-in phase, you would expect .25 or .20
or sonething to be consistent with what you see in the rest
of the trial.

DR. PACKER: Wy woul d that be?

DR, CALI FF: Because you have patients with a 5
percent risk of dying at 6 nonths conpared to patients with
a 10 percent risk of dying at 6 nonths.

DR. PACKER Rob, if | can focus your attention
on the bottomof this slide. The actual event rate at 6
months in the U S. carvedilol/placebo arm-- and don't
forget alnost all of these patients, nore than 95 percent,
were getting ACE inhibitors. |It's exactly what was
observed in the SCLVD treatnent arm when patients were
getting an ACE inhibitor. So, in fact, the evidence is
rather striking that these patients are a simlar risk.

DR. KONSTAM But it's alittle lower than in
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t he SOLVD pl acebo arm which is what Rob is saying. It is
a different baseline population, and it nay well be that
it's different because they're on ACE inhibitors. So, it
isalittle bit different.

But, Rob, | think the magnitude of this is real
small. If it's 7 deaths, okay. So, nmaybe it's a couple
one way or the other. | think the issue really is what's
t he worst case scenario and the worst case scenario is that
all 7 deaths go over to carvedilol. | guess that's the
anal ysis that we saw.

DR. PACKER: Can | have the next slide?

Rob, this is the best we can do to address your
request in the short period of time available. This shows
the five nulti-center trials. You can see the deaths in
run-in and then the deaths after random zation. Placebo is
on the left and carvedilol is on the right. | think you
can feel confortable that if you took all of the deaths in
the run-in period, the difference between 9.9 -- these are
crude ratios. Please forgive us. These are not tine-to-
first-event analyses. |If you took the .55 carried over to
carvedilol, I'"'mnot certain we would be having nuch of an
i mpact on the delta in nortality.

| agree that it would be inportant, Lem to

|l ook at this for nortality and hospitalization. [It's just
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not possible to do that right this mnute. |It's easy to
get the nortality data. |It's hard to get the
hospitalization data.

DR. Di MARCO Dr. Roden, did you have a
guestion?

DR. RODEN. | had a couple of questions.

One is perhaps to Dr. Lipicky and Dr. Tenple.
|'"ve seen the list of questions, but I want to know what it
is we're being asked. Are we being asked to deci de whet her
carvedil ol reduces nortality, or are we being asked whet her
it's a useful drug in the treatnent of patients with heart
failure? So, that's one question.

Then the other question | had for MIton or
sonmeone over there, and that is nortality is easy.
Hospitalization seens to nme a very, very nushy endpoi nt
dependi ng on physician preferences. 1'd |like sonme sense of
how you t hi nk those kinds of decisions were made and
whether it is conceivable that because these patients are
part of a trial in which endpoints were desirable, that
there's a bias toward increasing the nunber of
hospi talizations.

DR. PACKER It's very hard to address that
| ast question because | would like to think that the

patients who are in a trial -- and I think you would share
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this view -- in general tend to get a nuch nore vigilant
type of care than patients who are not in a trial. This is
regardl ess of whether they get placebo or active therapy.

DR. RODEN: Well, hospitalization as a sort of
endpoi nt may change the way peopl e approach that.

DR. PACKER: No, | understand. | think that in
general when one | ooks at either nortality or conbined risk
of norbidity and nortality, in general the event rates are
| ower than the trial predicts. There are |lots of reasons
why. [It's a lower risk patient popul ation, or perhaps
because investigators really are nore vigilant. So, in
general, the hospitalization rates are | ower than expected
because of that. |It's hard to distinguish between that and
other factors that you mght identify.

There's no doubt that the nost unbi ased,
clinically inmportant endpoint in the neasurenent of heart
failure -- and by the way, neasurenent of any disease -- is
nortality. But | think that ranking right underneath that
is nortality and norbidity.

That has certain advantages. One is it tells
you a little bit nore about what the drug is doing to the
progressi on of the di sease because hospitalization is an
i nternedi ate endpoint. Two, hospitalization is easy to

gquantify. It's objective.



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

307

DR RODEN. So you say.

DR. PACKER  Three, biases hopefully should be
random zabl e out between placebo and active therapy. |
share Ral ph's concern about cause specificity which is why
just a week ago | enphasized in an editorial in the New
Engl and Journal that one really needs to focus on all-cause
nortality and all-cause hospitalization as a conbi ned
endpoi nt because that gives you the highest degree of
confort that what you're looking at is is not subject to
biases. It is right underneath nortality as the nost
i nportant thing you can neasure in heart failure.

DR. Di MARCO. Dr. Tenple?

DR. PACKER: And by the way, that's why the
anal ysis on carvedilol on all-cause nortality and al
hospitalizations across studies is so inportant.

DR. TEMPLE: Just a little history and theory.
W' ve certainly accepted reduction in cardi ovascul ar
hospitalization rates as a legitimate endpoint. That's
what SOLVD Prevention showed.

We've said repeatedly that it's cleaner and
easier to understand if you | ook at all-cause anything, but
that doesn't nean that it's not sonetines reasonable to
| ook at cause-specific events. Wat you have to do is

protect yourself against bias and nmake sure there's an
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i ndependent group that's blinded that makes the
interpretations. It would be | think a real stretch to say
that one nustn't do that, however.

But | wanted to go back to the previous
di scussion. Dr. Stockbridge was initially satisfied that
not hi ng funny was going on in the pre-random zation period
by | ooking at overall rates. Dr. Califf has raised the
question that there's a sinpler way to do this and a nore
conservative way to ook at this by sinply attributing al
of those events to the drug even though they happened
before random zation. W w |l obviously eventually be able
to see that.

| want to be sure we understand what point is
bei ng made because we' ve | ooked at both pre-random zation
deat hs and pre-random zati on deaths plus hospitalizations.

The main endpoi nt on which the conpany is
hopi ng, at |east potentially, to rely is not the deaths.
It's the deaths plus hospitalizations. So, if one wants to
| ook at the robustness of that finding, then it's the death
plus hospitalization issue that needs to be | ooked at, and
t hey have apparently done that for the U S. nulti-center
studi es, but that |eaves sone things out and it shoul dn't
be very difficult, even if they can't do it right now, to

get the rest of those data.
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So, do | understand that that's the nmain
gquestion that's being raised? You'd |like to see an
anal ysis that conservatively attributes all of those to the
drug as if none of them woul d have happened in a placebo
group. |Is that correct?

DR. CALIFF: That's ny question. It may not
refl ect anybody else's interest.

DR MOYE: | agree. | think that's critical
her e.

DR. TEMPLE: There is a second question and
it's inmportant. We know fromthe CAST, for exanple, which
used a screening period and had | ots of deaths during the
pre-random zation period, that at |east for noricizine the
action was all in the pre-random zation period. The
nortality attributed to the drug was all in the screening
period, and by the tinme you got into the screening period,
it wasn't nearly as bad to be on noricizine because you had
killed off all the susceptibles.

So, looking for excess deaths, people
hypersensitive to a beta-blocker, is also a reasonable
guestion, but ny inpression is that what Dr. Stockbridge
did reassured himon that question that people were not
dying at a terrible rate during that period.

So, | just wanted to be sure | got the two
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guestions separated and know what everybody wants to find
out .

DR. D MARCO Dr. Konstanf

DR. KONSTAM 1'd like to ask two questions.
I"'d like to ask MIton, and maybe ot her people in the
audi ence who were investigators could comment on it too.

Foll owing up Dan's point wth regard to
potential bias, I"'ma little concerned about heart rate
effects, and I think that hospitalization is subjective in
the sense that it requires a decision by the clinician, as
certainly does change in nedication. | knowif | have a
pati ent whose heart rate is 110, |I'mmnmuch nore likely to be
worri ed about that patient than sonebody whose heart rate
is 80. It's one of the things that consciously or
unconsciously goes into ny mind as a clinician.

| wonder if you can comrent on the |ikelihood
that that biased these endpoints that required subjective
j udgnment .

DR. PACKER: \Well, that question, | think the
i ssue of potential bias cones up with any beta-bl ocker for
any indication other than nortality. Taken to an extrene
-- and | know you're not suggesting that -- you woul d say
that the only endpoint you woul d believe in a beta-Dbl ocker

trial would be nortality because any other endpoint could
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concei vably be influenced by a physician who may be
i nfluenced by what he sees as a change in heart rate.

What's gratifying about what you see in the
carvedil ol program for reasons that are not clear, is that
in the anal yses that have been done to date on a variety of
endpoints -- and | don't think it has been done on
hospitalization, by the way -- there doesn't appear to be
any difference in the delta heart rate in the patients who
had or did not have an event. |In other words, it wasn't as
if the investigators systematically hospitalized all the
patients with high heart rates.

DR DOMARCO | think what Marv was saying is
that if the patient presents with worsening heart failure
and a high heart rate, they're nore likely to be
hospi tal i zed because they nmay appear sicker.

DR. PACKER: | think, John, there's a
i kelihood that the bias would have been in the opposite
direction because if an investigator could determ ne what
the patient was on by |looking at their heart rates -- and
there's evidence fromthese trials that they could not
determ ne who was on pl acebo or carvedilol by an individual
measur enent of heart rate. So, let ne enphasize that. But
if they could, they mght be nore likely to hospitalize

sonmeone who they thought was on a bet a-bl ocker.
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DR. KONSTAM | was thinking pretty nmuch what
John said, that | don't think it's so nuch an issue to ne
of the investigator guessing what they're on as nuch as
that heart rate per se is one of the things that good
clinicians -- that enters into their decisionmaking
consciously or unconsciously. I'ma little concerned about
that as a bias in the data set.

DR. WEBER: But you're saying, Mlton, that in
fact did not place.

DR. PACKER: That did not take place.

DR DMARCO What 1'd like to do nowis I'd
like to just -- I"msorry.

DR LIPICKY: Can | respond to Dan's question
about what the questions are about?

DR. D MARCO Surely.

DR, LIPICKY: | think I'll lead you through the
heuristic that's in the questions. It starts out posing
that one usually likes to think of having two trials that
nmeet their primary endpoints and that the p value fromthat
is .05 squared. That's the degree of certainty that one
woul d I'i ke to have that this is generalizable, it wll
happen in the patient population, so on and so forth.

So, the questions start out saying can you cone

to that conclusion fromprimary endpoints. |If you can,
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then that becones the indication. |If fromthe primry
endpoi nts one can say nortality and hospitalizations
decrease on carvedilol, that is an indication.

Well, one mght not be able to or one m ght be
able to. If you can't, then you can | ook at the secondary
endpoints, create a simlar circunstance where you are
convi nced that secondary endpoi nts have been affected to
the degree that you would like to have for approvability,
then you have an indication.

Now, then you m ght say, well, you m ght not be
able to do that. So, then you can take retrospective
endpoints. Every tinme you take this step, there's clearly
an inference problem and there are clear judgnent
probl ens, and there are clear penalties you pay. And you
are asked to define them So, you may be able to | ook at
retrospectively defined endpoints and say, | know what this
drug does. That is the indication.

Then you are given the opportunity in the very
| ast question of saying, | can't make up ny mnd |ike that
but it's got to be good for sonething.

(Laughter.)

DR LIPICKY: And you get to vote on that.

DR. DOMARCO Is that a suggestion we should

nove on to the questions, Ray?
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Are there any other nenbers of the panel who
woul d |i ke to ask questions directly of the sponsor? Marv?

DR. KONSTAM There was one ot her question |
wanted to direct to Dr. Stockbridge. | still wasn't quite
cl ear what you were saying about protocol 240. You did a
different set of analyses than the sponsor did. Was your
conclusion was not still that it reached this primry
endpoi nt regardl ess of how you did the anal ysis?

DR. STOCKBRI DGE: The anal ysis that we did had
a p value for study 240 of less than .05. |Is that the
guestion you asked ne?

DR. KONSTAM Yes, | guess so. So, it net its
primary endpoint any way you | ooked at it.

DR. STOCKBRI DGE: Well, again, what we | ooked
at was not exactly the sane as what the protocol -specified
endpoi nt was. What we | ooked at included all-cause
hospitalization. It included rather than cardi ovascul ar
hospitalization. It included all-cause death not cause-
specific death. So, in that sense, what we anal yzed was
not the primary endpoint.

DR. KONSTAM  Now | 'm nore confused. If it was
| ooked at fromthe perspective of the primary endpoint, it
al so reached it. |Is that not right? That's correct.

DR COLUCCI: Bill Colucci again.
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It should be perfectly clear, if it isn't
al ready, the primary prespecified endpoints which were
quite cause-specific were strongly positive.

DR. KONSTAM Ri ght.

DR. COLUCCI: More conservative anal yses done
by the FDA were also significant. And reduction of the
conponents of one, two -- |eaving any single conponent --
all of those were al so positive whether by cause-specific
or cause-nonspecific analysis. So, |'ve seen no anal ysis
of that study of any kind that was ever not statistically
significant.

DR STOCKBRI DGE: |If you |l eave out the
medi cati ons conponent fromeither the sponsor's analysis or
t he FDA anal ysi s whi ch has no cause-specific conponent to
it, the p value goes up by a factor of 10 in both those
cases.

DR. KONSTAM  Ri ght.

DR. KONSTAM But it's still .O05.

DR. STOCKBRI DGE: Well, the FDA anal ysis
started with a p value of .04 and went to .4.

DR. MOYE: R ght, but |eaving out the
medi cations is not per protocol.

DR. STOCKBRI DGE: That's true

DR. MOYE: The per protocol included the
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medi cat i ons.

DR. STOCKBRI DGE: You're absolutely right.

DR. KONSTAM Any interpretation of the primary
endpoi nt was reached. There's no debate it reaching its
primary endpoint. | just want to understand.

DR. MOYE: Now, the strength cones fromthe
medi cations presumably, but the endpoint prespecified
i ncl uded the neds.

DR. KONSTAM The strength conmes fromthe
nmedi cations by Dr. Stockbridge's analysis but --

DR LIPICKY: No. By anybody's.

DR. KONSTAM | said it wong. It falls away
fromsignificant value if the analysis is done according to
Dr. Stockbridge's analysis which was not the per protoco
analysis. So, if you go per protocol and you take away the
medi cations, it's still sticks to --

DR. D AGOSTI NGO  But, you know, we've been
maki ng a bi g di scussion about ignoring the primary outcone.
This is one case where the primary outcone did in fact turn
out to produce significance. W probably don't want to
wander too nmuch away fromthat.

(Laughter.)

DR. D MARCO Any other comments fromthe

panel ?
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(No response.)

DR DOMARCO Let's get started with the
guestions then. Question 1.1 is, study 240 had a primary
endpoint of tine to the first event of sudden death, death
from progression of heart failure, hospitalization for
wor seni ng heart failure, or sustained increase in a
specified group of heart failure drugs. Elimnation of the
medi cati ons conponent of the endpoint fromeither the
sponsor's anal ysis, which included cause-specific nortality
and hospitalization, or the reviewers' analysis, which
i ncluded all-cause nortality and hospitalization, greatly
increases the p value fromO0.003 to 0.029 and fromO0.04 to
0.378, respectively, suggesting that nost of the
statistical power lies in the nmedications conponent.

What effect does this observation have on the
clinical interpretation of the results of study 2407

Rob, do you want to start off?

DR CALIFF: Well, I think this gets deep into
t he heart of the philosophy of determ ning health effects
of atreatnent. |It's one thing to say that the drug has a
mechani sm of action that inproves a conponent of a person's
health. It's another to say that you inprove the overal
health state of the individual or of the population. |

think it's not nearly as strong when you have a change in
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the p value that's so substantial when you nbve away from
t he cause-specific events. | think it's a point of
weakness that's fairly substantial .
DR. D MARCO Ral ph, would you like to conment?
DR. D AGOSTING | always |ike to make clinical
st at ement s.

| just think that the study 240 -- sonehow or

other, we have to take it on its grounds. It had a
protocol. It had a primary event. | think it is driven by
t he nmedi cati on conponent. It weakens the sort of

statistical power and so forth, but nonetheless it still,

on their groups, maintains the significance. So, | think
if we play statistical significance, |I think we still have
aresult here. It certainly does weaken it clinically,
t hough.

DR. Di MARCO. Jeff, 1'Il ask you

DR BORER: Yes, | agree with that. Certainly
elimnating the nedicati ons conponent weakens the strength
of the conclusions and the degree of consistency of the
data, but nonetheless, the study, as it was set out to be
done, achieved the goal that it set out to achieve. It
proved the hypothesis it tried to test.

In addition, fromwhat |I've read here and from

what |'ve heard, every other kind of analysis that could be
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done of these data still cones up with a statistically
significant result in favor of the drug. Now, of course,
not all that overwhel mngly strong, but still statistically
significant. 1'd like to see sone confirmation froma
second trial, but I would accept this as a positive trial.

DR. Di MARCO. Wuld anyone else |ike to coment
on this question?

DR. CALIFF: Just one nore little enphasis.
The big change is not taking away the drug effect or the
effect of counting the change in nedication. The big
change is going fromcause-specific to all-cause. Is it
right that we should be | ooking for overall health effects
t hat cause specific outcones? Do you really care if you

die fromheart failure or fromsonething el se?

DR BORER No. | agree with you about | ooking
at all-cause. I|I'msorry. That's quite right. But even if
you do that, still the overall analysis of all-cause

hospitalization and all-cause nortality together is, as |
understand it, statistically significant.
DR. CALIFF: No. I think it's .378.
DR. DOMARCO That's the one that goes to .378.
DR, CALIFF: I think it's a great cause-
speci fic answer to a question about how the drug works, but

as far as the overall health effect -- that's why | say it
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concerns nme that the p value goes all the way to .38 when
you count all-cause. |If it just changed a little bit, 1'd
be nore confortable.

DR. Di MARCO. Dr. Tenple?

DR. TEMPLE: Can soneone remind ne? |f you do
all-cause nortality plus all-cause hospitalization plus the
medi cations, what's the result of that? Because that's
what we are really talking about here. It's the norbidity
plus nortality endpoint that changes if you go to all-
cause, but what happens if you keep the endpoint as planned
but nodify it in that way? Does anybody know?

DR. PACKER  Bob, that analysis hasn't been
done, but based on the magnitude of the effect on all-cause
nortality and all hospitalization, plus the nedications --
and renenber, it's a 2 to 1 random zation at 50 percent
| ower risk. | have to enphasize this hasn't been done, but
you' re conbi ning two conponents which go very strongly in
the sane direction. It's very likely that that will be
statistically significant even when the original primry
endpoi nt of 240 is broadened in a non-cause-specific
fashion. O course, now that the commttee has asked for
that analysis, it can be done.

DR. TEMPLE: Gven that the results are largely

driven by the nmedication, it seens likely that it's going
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to come out that way.

DR. STOCKBRI DGE: |If | understood your question
correctly, that is the analysis that the FDA reviewers did.
It was non-cause-specific plus the nedications. That gave
you a p val ue of .04.

DR. TEMPLE: Ckay, but that was on a very nuch
reduced data set because you didn't find nost of the
nmedi cati on data adequate.

DR. STOCKBRI DGE: All of that is certainly
true.

DR. TEMPLE: | was just trying to distinguish
between two points that are being made. One, as Ral ph
said, for better or worse, you live with roughly the
endpoi nts that they chose because we're not supposed to go
flipping away from endpoints any nore than they are. And
if you do that and stick with the nedication, it really
turns out not to nmatter very nuch whet her you use cause-
speci fic or non-cause-specific because that's not the major
driver of that endpoint. So, it's not surprising.

It just neans that what you've got here is an
endpoint that is nostly about worsening heart failure as
measured by nedication use. It's not really a
nortality/nmorbidity, in some other sense, endpoint. It's a

nore limted endpoint. You have to decide whether that's
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clinically relevant or neaningful.

DR. KONSTAM  John?

DR. Di MARCO. Marv?

DR. KONSTAM | think you could approach this
question fromtwo different perspectives: a statistical
perspective and a clinical perspective.

Fromthe statistical perspective, | think you
have to give this trial its due, as Dr. Tenple was saying,
and as we go to beat up on other trials, as we'll cone to,
that don't reach their primary endpoint, this one does and
we got to stick wth that.

From the clinical perspective, Rob, | am
somewhat concerned, but | guess I'mnot as concerned as you
sound to be about the change in the p values fromthe
medi cation di fference when you take away the nedications.
The p value rises in large part because the nunber of
events is falling, but in fact the other two contributors
are still going in the sane direction for one point. And
for another point, it seens to me to be consistent with
other things in the data set. So, although it's obviously
a big driver to the magnitude of the p value and I'ma
little bit worried about it, I'mnot that worried about it.

DR CALIFF: But again, I'mresponding less to

that than to the change from.04 to .378 which nakes ne
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wonder if there's an excess of non-cardi ac hospital
adm ssions in the carvedilol.

DR. COLUCCI: | think that Dr. Konstam s point
is very inportant. That study was enpowered based on
estimates of the event rate for the three-conponent
endpoint so that it really is not enpowered to see anything
when you take one of those away, particularly the one that
is the major contributor.

| think it is fair to go to a non-cause-
speci fic death and hospitalization, but really to take away
nmedi cations really just under-powers it trenmendously. It
was prospectively designed to be enpowered to this
endpoi nt ..

The other thing to be said is that although
medi cati ons have traditionally not been quantified in big
clinical trials, they generally show up as an increase or a
decrease. This study had really the first and nost
specific criteria for change in nedications of any trial
t hat has been done so far. That required a 50 percent
i ncrease that was sustained for over 30 days or the
addition of a new additional drug.

So, these are nuch nore firm objective
endpoi nts for change in nedication than have been used in

the past and | think are nuch | ess susceptible to the type
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of criticismthat is very justified because, after all,
diuretics are adjusted up and down, a little here and
there. But these are substantial changes that are
mai ntai ned for a substantial period of tine.

DR. Di MARCO Dr. Raehl?

DR. RAEHL: | think you just answered ny
guestion, but to clarify, the change in nedication to which
we're referring is primarily due to diuretic reginen
changes. Correct?

DR, COLUCCI: O ACE inhibitors.

DR. RAEHL: There seens to be di sagreenent
anong your --

DR. COLUCCI: The nmajority of changes were
diuretics. The najority were diuretics that were changed,
but it could have al so been --

DR. RAEHL: |s that data anywhere in our review
that we could actually see how the nedication profiles, if
you wi ||, changed on an aggregate basis, that being a
primary driver?

DR. COLUCCI: | believe that's avail able.

DR. SHUSTERVAN. W don't have it here, but I
woul d agree with Dr. Colucci, probably diuretics are about
a half --

DR. D MARCO You have to use the m crophone
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pl ease.

DR. SHUSTERMAN:. It al so included changes in
nitrates, changes in ACE inhibitors which nade up the other
half. There were no changes in digoxin --

DR. RAEHL: So, the criteria was a 50 percent
i ncrease in any of those nedications, but about half of the
time it was about a 50 percent or nobre increase in
diuretics. |Is that fair to say?

DR. SHUSTERVMAN: O the addition of a new
diuretic. Correct, yes.

DR. COLUCCI: It had to be at least a 50
percent increase in dose or a 50 percent increase in dose
of an ACE inhibitor or nitrate or other vasodilator. About
half of the tine, that was the diuretic. The rest of the
drugs contributed to the other half.

DR. Di MARCO. Are there any conments with
regard to question 1.17

(No response.)

DR. DOMARCO Let's nove on to nunber 1.2. W
are now noving to study 223. Wat clinical benefit was the
primary endpoint in the short-term phase? Rob?

DR. CALIFF: M reading of the short-term phase
is we didn't have any evidence of substantial clinical

benefit. We had ejection fraction and ventricul ar di aneter
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measurenents that were inproved. The primary clinica
endpoi nt was not affected. Those are nice and very
stimul ati ng endpoi nts, but not measuring clinical status.

DR. D MARCO So, you would conclude that there
was no real denonstrated clinical benefit in the short-term
phase.

DR. CALIFF: If our goal is to understand
overall health benefits to the patients or popul ations,

t here were none denonstrat ed.

DR. D MARCO Ral ph, any coments?

DR. D AGOSTING | agree wth that.

DR. D MARCO Anyone on the commttee have a
di fferent opinion?

DR CRINES: | don't renenber that that data
was shown to us other than synptomatic data, just sone of
t he negative exercise data. But wasn't there a change in
ejection fraction? And we saw no synptomatic data. So, to
determi ne clinical benefit short-termwould be very
difficult.

DR CALIFF: Al right, but the primry
endpoi nt of clinical benefit was the exercise endpoint.
Ejection fraction was definitely inproved, but that's not a
patient-oriented endpoint.

DR. DiMARCO So, | think that we can nove on
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to 1.2.2. Here the question is, what clinical benefit was
the primary endpoint in the |ong-term phase?

DR. CALIFF: | think we reviewed that ad
nauseam here. The wording is not specific. The anal yses
have been done in a variety of ways, and probably by the
way we have cone to as preferred way in this group, it's
margi nal at .04 but it's there.

DR. D AGOSTING | think that the protocol is
quite deficient in flagging what the long-termis going to
be about, and | don't see any way out of that. |If you do
say that, well, give themthe benefit of the doubt that
this hospitalization and death that you're involved with
there and you get a significance of .04 or .035 -- | forget
exactly what it was -- there's still the presence of these
ot her outcones down the way, but | don't see how you can
just disjoint this particular analysis fromthe fact that
there were three other anal yses goi ng on.

DR. DIMARCO (Other comments fromthe conmttee
on that question?

DR. MOYE: | just need to be sure. Study 223
was the Australian-New Zeal and study. Right?

Hopefully we want to call it a primary
endpoi nt, but the |ong-term phase, in any event, |ooked at

conbined norbidity and nortality. |Is that right? Isn't
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that right?

DR D AGCSTI NO  Yes.

DR. MOYE: And the p value for that was
provi ded as?

DR CALI FF: . 045.

DR. MOYE: Even though this was a prospectively
designed followup trial, there was no prospective
stat ement about what to do with these nmultiple
goal s/ obj ecti ves.

DR. D AGOSTING It isn't even clear what they
were going to do with the particular variable. | do not
read it that they were necessarily going to analyze it.
I"'mnot clear why it was being collected, but certainly it
doesn't go on to your question.

DR. MOYE: The result becones even nore
skepti cal

DR. DOMARCO Following up on that, is there a
possibility that baseline prognostic factors could to be
used to adjust in this study?

DR WEBER: If | could ask a question. Wen
they are in fact used to adjust -- this is on slide 43 of
t he handout we've got -- the p value seens to get quite a
bit stronger, especially when you adjust for New York Heart

Associ ation class and ejection fraction and so forth. |Is
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t here sone explanation for why that is?

DR CALIFF: | mght comment on that since
we're doing that a | ot prospectively now It's sort of
hard to understand why you would adjust in a random zed
trial in the first place, but if you did it -- and | think
Ll oyd Fi sher conmmented on this before -- in general your p
val ue gets small er because you' re taking away sonme vari ance
in the estimates. That's about as far as ny know edge
goes.

DR. D AGOSTINO O the other response to that
is that you only see it when the p value gets smaller. Wy
woul d a sponsor present it if the p value is getting
bigger? So, it's not clear that it wll always get
smal | er.

DR. PACKER: Ral ph? John, with your
perm ssion. The sponsor did not propose doing any
covariate analysis here. It was done only in response to
an FDA request.

DR. D AGOSTINO | understand that. It was
just a comment. | was obviously being facetious.

But | think the .045 is what the result that
t hey wanted to produce is and we have to grapple with the
guestion of whether or not we think it should be adjusted

for multiple testing.
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DR. D MARCO Any other comments? Dr. Tenple?

DR. TEMPLE: What's your answer to your own
guestion? What sort of adjustnment mght there be? Wll,
there were three endpoints.

DR. D AGOSTINO. There were three endpoints.
No, | think --

DR. TEMPLE: One of which nade it.

DR. D AGOSTINO One of which made it. | think
it's a good question and | don't really know the answer

because |'mnot conpletely convinced that one has to |ink

the first wwth the second. | think you mght be able to
argue -- and | was actually hoping that there would be a
di scussion -- that in fact you can separate the front piece

fromthe back piece and buy power or buy al pha of .05 for
both pieces. | think that's a reasonabl e suggestion to
make here. So, | guess | have an opinion, but 1'd really
i ke to see how ot her people sort out that.

DR. TEMPLE: That seens inportant because the
t hi nki ng about this study goes in two stages. One is can
you decide that the second phase was designed to study
anything in particular. Once you get over that hunp, then
you have to figure out what to do with the nom nal p val ue
t hey observed. So, | guess | hope there's sone discussion

t 00.
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DR. DOMARCO Dr. Borer?

DR. BORER Personally I'mrelatively
unconcer ned about dissociating short-termfromlong-term
| don't think that's intrinsically unreasonable if that's
what you said you were going to do. It seens as if they're
fairly potentially self-contained anal yses that have
nothing to do with one another.

But hunp nunber 1 here is the one that I'm
having a little trouble with. | accept the explanation
that MIton and the others gave about the intention of the
investigators, but 1'd feel a lot better about that if it
were clearly stated somewhere where | could understand it
better. So, that's the trouble that I'mhaving with this.

If it was actually a prespecified hypothesis to
be tested, that the conbined endpoint would inprove on the
drug at 18 to 24 nonths, | would accept the p val ue as
being inportant and | would say 223 corroborated 240 and
I'"d be very happy. But |I'mnot sure of the intent of the
sponsor and the investigators in doing the study.

DR. PACKER: Jeff, the correspondence that
docunents this can be shared wth the commttee. | think
everyone recogni zes that 223, perhaps because it was an
investigator-initiated protocol, could have and shoul d have

been better witten and nore cl ear.
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But the witten materials that the
i nvestigators have provided nmake it clear what their intent
was, make it clear the division separated from between the
short and | ong-term phase, and that they defined nortality
and major norbidity a priori as all-cause hospitalization
and all-cause nortality, the |east biased of all the
anal yses.

DR. D AGOSTINO | think that it really cones
down to, in ternms of our opinion as giving advice, it's not
in the protocol. Wuld we as experts in statistics and
clinicians be willing to separate the two and woul d we be
willing to let the second phase live with its .045?
don't think there's any hope of getting sonething out of
your correspondence.

DR. PACKER If | could add, | think everyone
appreci ates the uncertainty in the original protocol, and I
think that was part of the notivation why the FDA asked for
t he anal yses of 220 and 221. The concept was that if one
could find confirmation of exactly the sane anal ysis,
conbi ned norbidity/nortality, not cause-specific in other
trials in the U S. program-- and all the trials that could
find it were looked at. And it was found. It was
retrospective. The individual conponent, the norbidity

conponent, was prospective. The conbi ned was
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retrospective. |f one could see it there and one sees it
there with small p val ues, one can get additional confort
about the effects seen in 223.

DR. KONSTAM  John?

DR. Di MARCO. Marv?

DR. KONSTAM | haven't heard any vi ewpoint on
the panel that this trial has any hope of standing on its
own. The question then is, what support, if any, does it
give to 240? That's obviously the question.

DR D AGOSTINGO Can | interrupt? |I'msorry.

I think it has to stand on its own to answer the question.
We are being asked does it stand on its own. Am| wong on
t hat ?

DR. TEMPLE: Not solo, but in conmbination with
t he ot hers.

DR. D AGOSTING No, no, but | nean the
guestion that we have before us. Do we have the
traditional two studies?

DR. Di MARCO Two studies, yes. This has to be

one study that's accepted.

DR. KONSTAM Well, let ne just finish ny
comment. | think the issue to ne is do | believe this
endpoint. Can | | ook at the whole data set and believe any

endpoint? That's what I'mgrappling wwth. W have a study
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that's positive and that's 240. In ny view |l agree with
you. The study clearly doesn't stand on its own.

So, the issue then becones is there any val ue
init at all to ne. | guess | have to say there is sone to
nme.

By the way, why doesn't it stand on its own?
think all of us agree that we don't see a primary endpoint.
So, there's a big problemthere.

DR LIPICKY: But, Marvin, you'll be able to
say sonet hing about that when you get down the end of the
list.

DR. KONSTAM Ch, is that right?

DR. LIPICKY: Yes, because you'll be able to
say | couldn't draw a conclusion in nunber 1. You m ght be
able to use it in nunber 2. Well, if you can't draw a
conclusion in nunber 2, you mght be able to use it in
nunmber 3. Well, if you can't draw a concl usion in nunber
3, nunber 4 says can you draw any concl usions at all.

DR. KONSTAM  Well, let ne ask you. The issue
tonme is, is there a primary endpoint that is net?

DR LIPICKY: Right.

DR. KONSTAM And if there is a primary
endpoint that is nmet, it's in protocol 240.

DR LIPICKY: Correct.
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DR. KONSTAM  Then the question for nme is, is
there any corroboration for that anywhere in the data set?

DR. LIPICKY: You were asked on sone primry
endpoi nt here, 223, and the answer is yes or no.

DR. KONSTAM Is it not possible to draw sone
corroboration regarding a primary endpoint in study A from
anot her study that does not neet its primary endpoint? |Is
that not possible? That's what |'m asking.

DR. LIPICKY: W're talking about making a
deci si on here about whether we have two studies that have
met a prinmary endpoint. GCkay? So, that is the question
under consi derati on.

Later you'll be able to say, well, naybe not
but sonet hi ng happened here. You wll get the opportunity
to answer the thing you want to address. You need to hear,
can you nake it clean? And either you can or can't.

DR. PACKER: Ray, | just have a question again,
with John's permission. |If | understand it, the pivotal
question for this part, which is 1.3, is prefaced by the
phrase "w th appropriate consideration of the supporting
evidence fromprimary and secondary endpoints of these and
other clinical trials,”™ which | think addresses Marv's
i ssue directly.

DR LIPICKY: Well, he has to nake a deci sion
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as to whether 223 satisfies the condition for saying that
it nmet a primary endpoint. |If he wants to draw on ot her
trials, as you want himto, he can do that.

DR. PACKER  That's what your question asks him
to do.

DR. WEBER: It asks for secondary endpoints
t 00.

DR. CALIFF: | think we need to answer the
techni cal question of whether we're accepting that there is
a primary endpoint in 223 which is |less than .05.

DR. Di MARCO That we're going to accept.

DR. CALIFF: Right. Al though I'm an advocate
of efficient trial design and trying to answer as many
guestions as you can, it's hard to accept totally unhinging
within the sane trial these four endpoints. It's kind of
i ke taking four shots off the tee and saying, |I'Il take ny
best and not worry about the other three.

| don't think it ought to be a severe penalty
because there are clearly sort of two things being
addressed here. But | think this is where even | would ask
for a statistician's --

DR. D AGOSTING | could have given my opinion
i mredi ately, but | thought that m ght be inappropriate.

| would say, no, this doesn't nmake it. | think
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that my sense that this doesn't nake it on its own because
of the questions with the four possible outcones and so
forth. But we do pick up an alternative way of bringing
this back to us with the next question. So, to be clean, |
think this is a no. W can't ignore those other pieces.

DR DMARCO | think we've gotten to the point
then that we can probably take a vote on 1.3 which is
really the question we're dealing with. Are we going to
accept both of these as trials which stand al one
essential ly?

DR. D AGOSTINO.  Well, 1.3 says, "other
clinical trials."

DR. DOMARCO That's right.

And the question is, should carvedilol be
approved for the treatnent of heart failure on the basis of
p less than 0.05 on the primary endpoints in each of two
adequate and well-controlled studies? And that refers to
240 and 223.

DR. TEMPLE: W need to clarify this. The
order of this is that first you |l ook at individual studies
and their primary endpoints. Then you | ook at ot her
endpoi nts, secondary endpoints, and then you go for it and
| ook at anything you want to.

So, this is the one about primary endpoints.
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The question here, just to be clear -- as | read it again,
it's not perfectly clear -- is, based primarily on two
studi es that may have nmet fully, partly, whatever their
primary endpoints -- and you're allowed to think about al
the other stuff -- does this make it in the conventional
way, the conventional way being you have two well -
controlled studi es that denonstrate sonething that they set
out to denonstrate. That's sort of the conventional way.

But we didn't want to say you couldn't even
t hi nk about all those other things, so that's why 1.3 says,
oh, well, you can think about those things. But the
primary focus here is on those two studies and what they
showed on their primary endpoints.

| don't know if that hel ps.

DR. Di MARCO. Is everybody clear on the
guestion now? Ckay.

Ral ph, do you want to start?

DR. D AGOSTING Well, again, | just was thrown
an oddball there | guess because I'mstill |ooking at the
statenment that says "supporting evidence fromprimary and
secondary endpoints of these and other clinical trials.” |
think that "other clinical trials" is very inportant.

These two studies standing on their own --

first, 240, we voted that it nmakes it. | think 223
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standing solely on its own doesn't nake it, but | think
223, in conjunction with these other anal yses we've seen,
does make it. So, ny answer is yes to this question.
hope I"'mreading it correctly.

DR. TEMPLE: Well, Ray may want to conment t oo,
but | think that's what we were asking you. As everyone
has said, there are things about 223 that are not perfect,
to say the least. On the other hand, it's not nothing, if
| hear you.

So, the question here is, well, along with that
which is flawed and has problens and the other study and
the other data -- now, you may want to spend sone tine
di scussing the other data before you give a yes, but that
was the idea of this question.

Ray, do you buy all that?

DR. LIPICKY: Then the decision is not being
made on the basis of neeting the primary endpoints in two
trials. | nust admt there's nore enphasis to those words
t han probably belong in that question, and I'd like to take
t hose words out.

DR. TEMPLE: The reference to the other stuff.

DR. LI PICKY: Because people get a chance in
| ater questions to say, oh, yes, the totality of evidence

is overwhel mng. The question that nunber 1 is addressing
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is can you get there fromprimary endpoints in two trials.

DR. D AGOSTING | don't want to | ose the way
this is worded. So, sonebody keep it for a |ater
di scussion. If we drop that reference to other trials and
ot her supporting data, | would say, no, we don't have two
clean trials.

DR. TEMPLE: WMaybe that question is really part
of 2. 1 think that's what Ray is saying.

DR. LIPICKY: Yes. Those words don't belong in
1. It was an error to get themthere.

DR. STOCKBRI DGE: Could I argue that the words
really ought to belong in 1 since | put themthere?

(Laughter.)

DR. STOCKBRIDGE: | think what one nornally has
is sonething better than two trials with a p of Iess than
.05. One normally has two trials with a p of |ess than .05
pl us secondary endpoints that help you feel good, that nake
you believe that the primary endpoint is a plausible one,
that the primary endpoint finding is a plausible one.

One's confidence is usually better than is expressed by two
trials and only one finding in each of those trials.

DR. D AGOSTING | hope the FDA is going to pay
for ny stay tonight because | can see |I'mgoing to mss ny

pl ane.
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(Laughter.)

DR D AGOSTINO The "other clinical trials" is

the piece. |If you want to feel good about these trials and
so forth, there are things to feel good about. It's the
"other clinical trials" I think that is very inportant in

terms of the way | woul d vote.

DR. D MARCO So, the vote is?

DR. D AGOSTING If we renove that phrase from
it, it's no, these trials don't stand on their own.

DR. Di MARCO. W' ve got sone discrepants from
our two FDA representatives here. Does the commttee want
to take that phrase out and just say the trials have to
stand on their own? Maybe I'lIl just take a hand vote. How
many want to leave it the trials have to stand on their own
at this point in this question?

DR. WEBER: Why don't we do it both ways very
qui ckly, John?

DR. D MARCO (kay.

DR, CALIFF: Yes. | think it's inportant to be
clear that if we're saying we're going to nmake an exception
to a clear-cut standard. So, the first question w thout
t he phrase.

DR DDMARCO So, we'll vote on this both with

and wi thout the phrase. The first time we'll vote w thout
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the phrase, so that the trials have to stand absolutely on
their owm as two i ndependent trials with significant
results.

DR D AGOSTI NO  No.

DR. BORER |I'msufficiently concerned about
all the issues that have been raised about 223 that | would
reluctantly have to say no as well if we can only consider
those two trials.

DR D MARCO  Cindy?

DR GRINES: | think 240 neets its endpoint.
It sounds |ike 223 probably does not, although it has
clinical benefit. So, | guess | would answer no to 1.3.

But 1'd like to point out that the materials
that we were given state that in reconsidering carvedil ol
the commttee is renm nded that Federal regul ations
pertaining to approval sinply call for evidence of benefit
fromclinical trials. They specifically say that the
regul ati ons do not specify a p less than .05 on primary
endpoints in two studies. So, | think for our commttee to
be clear on that.

DR DMARCO Yes. | don't think this is going
to be the final word on whether the recommendation wll be
for approval or not. This is just to answer this question.

Rob?
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DR. CALI FF:  No.

DR. DMARCO |I'IIl vote yes.

DR. MOYE: | think that 240 is fine, but 223 in
my viewis extrenely problematic, so | say no.

DR. RAEHL: No, for the sane reasons.

DR WEBER: | also, | guess |ike everyone, have
alittle bit of a problemw th 223, and this is a little
bit of a phony vote because if you told ne there was

absolutely no other data and everything had to rise and

fall on 240 and 223 and that was it, |I'd vote yes. But
knowi ng that there's other stuff, | can have the |uxury
of --

(Laughter.)

DR. WEBER. -- a throwaway vote, as Lemcalls

DR. RAEHL: That's why | junped ahead.

DR. KONSTAM | don't see a primary endpoint in
223, so | vote no.

DR. RCDEN:  No.

DR DDMARCO So, if we throw out the phrase
"With consideration of the other trials,” the conmttee has
voted as we've heard.

VWhat if we keep the phrase in?

DR. D AGOSTING There's a grab bag of these



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

344
secondary endpoints, sone of which are significant, sone of
whi ch aren't significant, and so forth, but there is a
direction to them Then there are these other bits of
information that cone fromthe other trials. Nothing is
wi thout fault, but |I think that ny hearing of the
presentation and nmy reading of it is that they are very
consistent, and I would say with this other supporting
information, | would vote yes.

DR. D MARCO Jeff?

DR. BORER Yes, | would echo that view |
think with all the problens -- and | see a | ot of problens
-- still the overall consistency through anal ysis after
anal ysis and analysis that was specified by the sponsor and
anal yses that were asked for by the FDA, they all seened to
go in the sane direction. So, | would say the sane thing
as Ralph did. | would say yes if we include everything.

DR DDMARCO Dr. Tenple, do you have a
comment ?

DR. TEMPLE: As you do this, could you identify
somewhat nore specifically what's nmaking you feel that way?
| ask that because in the | ater questions, we point out
that there were sone specified secondary endpoints |ike
gl obal s, the New York Heart, and all that. That's one

category of stuff. Then there's also the nortality plus
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norbidity anal yses, and that's a different category of
stuff. So, not to argue the point but say which of those
or both are convincing.

DR. D AGOSTING | was trying to say both
actually in ny answer. | think that the gl obal, the New
York categories. To ne |'mnore persuaded by the nortality
and norbidity analyses, but | do think the secondary al so
are inportant.

DR. BORER. Yes. That's exactly what | would
say. | think the consistency of the nortality and
norbidity data are nost persuasive, but it's nice when you
see the matrix, seeing that for nost of the other endpoints
that may not even be related in ternms of pathophysiology to
the -- nortality and norbidity nay not be related all that
closely, anyway -- that even there the results al
generally tend in the sanme positive direction with the
dr ug.

DR. D MARCO G ndy?

DR GRINES: I'mgoing to answer yes to
question 1.3, and it's primarily based on the statistical
reviewer's table, table 9 on page 16, where it outlines a
ot of the different endpoints. It seens that the majority
of the studies showed either a trend or a significant

difference in favor of nortality. Al showed ejection
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fraction. Mst showed inprovenents in New York Heart
Associ ation class, subjective scores, objective scores,
progression of heart failure. And I think it's very
consi stent throughout the trials.

DR. D MARCO Rob?

DR CALIFF: [I'll make a few comrents here.
I"mgoing to say yes too, but it's kind of in the blind pig
finds an acorn category because the primary endpoints by
thenmselves don't cut it. W end up with this sort of
m shmash of, in all different kinds of studies, al
different kinds of endpoints being positive. You get the
feeling that sonething good is in there. It's not very
directed in the way that you' d like to see it.

First of all, I know we're going to get to
this, but it's good to see sone actual patient assessnent
and physician assessnment in a blinded way. | think that's
very reassuring.

Then the last thing. The one contingency I
have is | amstill hung up on the run-in phase. The
prelimnary, sort of off-the-cuff data | ooks good, but 1'd
i ke reassurance that since this was not primary,
secondary, or even tertiary in my mnd in terns of the
gl obal endpoi nt of death and all-cause hospitalization,

that if you did the worst case analysis, you would get
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sonething like a p value of .01 or .001 in favor of
treatment. It looks |like it's going to be that way, but if
you throw in everything bad you can, nmake it the worst
case, it still |ooks good. Even though it wasn't | ooked
for, I don't see how you can turn your back to that. |
think it's conpelling.

DR. Di MARCO. So, that's a yes.

DR CALI FF:  Yes.

DR DDMARCO M vote was earlier yes, and |
woul d just say I'd continue to vote yes. | really think
that this part of the question is alnost sort of like 1.8
i nstead of question 2 because what we're tal king about is
we' re accepting sonething | ess than the perfect study in

223 because of all the other evidence which has a broad

pattern of consistency. So, | sort of think we're edging
towards question 2, but again I'll vote yes.
DR. MOYE: |'mgoing to vote no. | think that

the evolution of clinical trial nethodol ogy should be for
nore stringent requirenents not |less stringent, and | think
t hat the investigators and sponsor have the resources and
the intellectual horsepower to do things right. | don't
think they did things right in 223.

| think that the table that was nentioned,

table 9, is not persuasive because it conmes before table 11
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whi ch shows a great nmany nore study endpoints and p val ues
and shows positive ones as well as negative ones.

In the absence of prospective statenents by the
sponsor as to how to be guided through this, | again have
the freedomto choose a very conservative track, and the
conservative track is concerned for the risk of a type 1
error in the population at large. | think |looking at a
hodgepodge of secondary endpoints makes it very |ikely that
we are m sl eading the popul ation at |arge.

| can't imagine witing a |label that lists a
host of different benefits and then says, but we're
probably wong on at | east one of them and that's
tantanmount to what we're doing by |ooking at this
col l ection of secondary endpoints in a very unstructured
manner .

So, ny vote is no.

DR D MARCO M ke?

DR. WEBER: Well, | guess |ike nost people |
have shared concerns about 223, and | think as nmuch as
anything, it's anirritation that it took us so long to get
to the real story of 223. | don't think that prospectively
before the study began, the investigators had tal ked about
short-termand | ong-termendpoints. | think nost of us now

have a pretty good sense of how the study evol ved, and
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there's nothing wong wth how the study evolved. W're
all investigators. W know how t hi ngs happen and how new
i deas conme al ong during the course of a study.

| think all of us around this table are
experi enced enough to know that those data can still be
very helpful. They may not be perfect. They may not
satisfy Dr. Moye's strict rules for clinical trials, but it

woul d have been very helpful. And it's annoying that

took us so long to get at it.

it

| in fact think the data from 223 are quite

useful. They may not be perfect,

but they're quite useful

| think the point that C ndy nmade was

inmportant, that ultinmately we don't have to be judges of

the perfection of trials. W have to be satisfied that a

drug is efficacious and beneficial, and I think obvio

nmost of us are.

|'mal so reassured that some of the | ess

dramatic findings, the assessnents by the physicians,

usly

t he

assessnments by the patients, which were done blinded of

course, went very strongly in the sane direction as the

nore objective findings.

So, | really have no difficulty in believing

that carvedilol is a good drug for the treatnent of

congestive heart failure however

it may ultimtely be
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| abel ed, and | vote yes.

DR. RAEHL: [|I'minfluenced by the norbidity and
nortality data first but also by the overall trends of sone
of the secondary factors as described in table 9, in
particul ar the Heart Association classification and
ejection fraction. So, therefore, 1'll vote yes.

DR. KONSTAM |'mgoing to vote yes. To ne the
crux of the matter is this. W have one trial with a
positive primary endpoint and that's 240. | guess the only
way | can approach it then, w thout another primary
endpoint that's positive, is do | believe the results of
240, yes or no, and ny answer is, yes, | do believe the
results of 240.

The reason | do conmes froma variety of
different sources of information. The first is that 223
| ooks simlar although it is not a primary endpoint, but I
think there's evidence in 223 that pushes ne toward
bel i evi ng 240.

| think there's evidence in 220 and 221 that
pushes ne toward believing the results of 240, again
totally the result of post hoc anal yses, and therefore no
way they could stand on their own, but again they push ne
toward believing the results of 240.

What al so pushes ne toward believing the
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results of 240 is that | think there is evidence in the
data set toward each of the individual conponents of 240,
again not fromany one primry endpoint, but |I can't help
bei ng i nfluenced by the overall direction and nmagnitude of
change of the overall nortality, which is a conponent of
240, and al though obviously not a prinmary endpoint and it
wasn't a single trial to look at it, I can't help but
recall the overall magnitude of this non-specified
endpoi nt, nevertheless a very inportant endpoint,
nmortality, over the whole data set, again using it to
support the fact that | believe the conponents of 240.

Finally, | would say that | think that the
results of 240 are believable fromwhat el se we know.
They're not |ike a Vesnarinone result, for exanple, that's
out of the blue and nobody woul d have expected based on
what we know about that drug or other inotropic drugs.
It's in the setting of sort of 20 years of thinking about
bet a- bl ockers and a lot of trends in simlar directions
that one can find in the literature about beta-Dbl ockers.
So, | guess | don't find the results of 240 a surprise.

So, for all of those reasons, | believe the
result of 240 and therefore |I vote yes.

DR. Di MARCO. Dan?

DR. RODEN: As | read this question, we're
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bei ng asked, whether on the basis of these and ot her
clinical trials, carvedilol should be approved for the
treatment of heart failure, blah, blah, blah, having
reached primary endpoints in two adequate and wel | -
controll ed studies.

Now, | agree with everything that Marvin says,
i ncludi ng the Vesnarinone comment and the decades of
experience wth beta-bl ockers, but | for exactly that
reason vote no. There aren't two adequate and well -
controlled trials.

DR. LI PICKY: So, has anyone kept track of the
vot e?
D MARCO Yes. The vote is 8 to 2.

LIPICKY: 8 to 2.

3 3 3

D MARCO  Yes.

DR LIPICKY: So, if it's 8 to 2 to approve,
then we are done.

DR. D MARCO Yes, because the next three
guestions all start "if not."

DR LIPICKY: Correct.

But before we quit, 1'd like to find out two
things so | understand the sense of the comm ttee.

So, what does carvedil ol do?

(Laughter.)
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DR, LIPICKY: Can soneone tell nme? Should it
be allowed to claimthat it saves lives?

DR. KONSTAM We haven't discussed that.

DR LIPICKY: Should it be allowed to claim
that it decreases the progression of heart failure?
Because that's what hospitalizations and so on were in the
past, but this is all-cause hospitalization you guys
settled on.

Should it be allowed to claimit makes peopl e
feel better?

And by not going through all the rest of the
guestions, we weren't ever able to get that comm tnent.
Wul d sonebody -- anybody -- tell nme what they think
carvedi | ol does?

DR. WEBER: Could | ask the sponsor? You
started out today by saying you were not seeking a
nortality claim |Is there sonething you know that we don't
know?

(Laughter.)

DR LIPICKY: Yes. It doesn't nmake it.

DR WEBER: |'mgetting back to the questions
Dr. Lipicky has just asked.

DR, LIPICKY: You should not ask the sponsor

anything now. You as a conm ttee have said approve it. |



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

354

want to know for what.

DR. KONSTAM Ray, based on the --

DR LIPICKY: Okay? Tell ne. Don't base
anything. Just say the words.

DR. KONSTAM | want to | ook up the primary
endpoi nt of 240 before |I answer the question.

(Laughter.)

DR. LIPICKY: Progression of heart failure, a
conbi ned endpoi nt.

DR. KONSTAM Does it say that in the protocol ?

DR. LI PI CKY: Yes.

DR. KONSTAM  (Okay, then that's what | would go

DR LIPICKY: Yes. It was conbined endpoi nt
progression of heart failure.

DR. RODEN. | actually think synptomrelief of
heart failure. | think hospitalization is a very tough
endpoint to figure out what it nmeans especially with a drug
t hat can be unblinded so easily.

So, | think the data, as | see them say that
carvedi |l ol doesn't do anything bad. There's this decades
of experience that Marvin has pointed out, and nost of the
studies say that there is sone relief in sone of those

i ndi ces of function, sone inprovenent in sonme of those
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i ndi ces of function. Wether that's progression of
di sease, which | think is a pretty broad kind of claim or
relief of synptons, which | think is a nore constricted
claim 1'Il let Ray decide.

DR. PACKER Dan, don't you think
hospitalization is harder than synptons? Firner. | don't
mean harder -- actually harder to achieve, yes.

DR. RODEN: No, and | think that
hospitalization patterns in New Zeal and nmay be very
different fromhospitalization patterns in Los Angel es
conpared to Des Mi nes, |owa

DR. PACKER: But you're seeing it
geographically all over the world.

DR. RODEN: Well, | think the physician
practices are different and | think clinicians approach
patients with tachycardia differently frompatients wth no
tachycardia and heart failure. So, | think that that's
actually less firm

DR. PACKER: | need to say that because
hospitalization is in vogue now as a heart failure
endpoi nt .

DR. RODEN: | guess except in California where
no one goes into the hospital.

DR CALIFF: Let nme speak out in favor of
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hospitalization as an endpoint. | think although there are
clearly different rates of hospitalization in different
societies and health care systens, the relative difference,
if shown to be constant is very inportant and represents
clearly sonething that's bad for the patient, which is what
we're charged to deal wth.

DR. KONSTAM  What | would vote for is indices
of norbidity. It reduces the frequency of indices of
nmorbi dity.

DR. LIPICKY: The indication would be this is
for decreasing the incidences of norbidity.

DR. KONSTAM O indicators of norbidity.

DR LIPICKY: Indicators of norbidity in
patients with congestive heart failure.

DR. KONSTAM That's a first cut, yes.

(Laughter.)

DR. LIPICKY: Can anyone do better than that?

DR DDMARCO | would go actually what the
endpoints in the trial were which are conplications of
congestive heart failure --

DR. LIPICKY: But what were they?

DR. D MARCO -- which include death,
hospitalization, and --

DR LIPICKY: So, they get a nortality claim
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DR, CALIFF: No, it's not a nortality claim
It's a conposite claimthat includes nortality.

DR LIPICKY: Death is in there, though.

DR DDMARCO Death is in there because that's
what we vot ed.

DR. KONSTAM It's a little confusing if you
say it that way, though, because it sounds |ike we're
saying there's an effect on nortality. | would say that
nortality is an indicator of norbidity.

(Laughter.)

DR. VWEBER: You'll get no argunent from anyone
on that.

But a nunmber of the trials used the conbined
norbidity and nortality endpoint, and it was significant.
How are you going to separate them out?

DR LIPICKY: Al right, I understand. So,
that clarified it alittle bit, well enough so that we'l]l
be able to argue.

Then 1'd like the commttee to argue with nme
when | assert that. Wuat you all said was if you don't
make it wth your primary endpoints, root around in your
data and find retrospective endpoints that sound good and
you can Wow us.

DR. KONSTAM  No.
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DR. LI PI CKY: No.

DR. KONSTAM Not at all

DR. LIPICKY: Well, how did you nake that
deci si on?

DR. KONSTAM Well, | already told you. The
issue is that we have a primary endpoint that's positive,
and getting back to the discussion --

DR LIPICKY: One trial.

DR. KONSTAM R ght, exactly.

And getting back to the discussion fromthis
nmorning, | guess the only thing I'd feel confortable

comenting on is whether or not | believe it based on the

entire --

DR LIPICKY: One trial?

DR. KONSTAM That's right. Do | believe that
that finding in that trial is positive or not? | do feel

that | believe the result of that trial based on many ot her
things in the data set.

DR. LIPICKY: So, you believe the results of
study 240 based on seven other trials.

DR. KONSTAM | could go through it again.

DR LIPICKY: Well, that's what there are,
seven other trials.

DR. KONSTAM  Specific elenents of those
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trials.

DR, LIPICKY: But your conclusion that those
other trials support 240 is because there were sone p
values for totally retrospectively defined endpoints.

DR. TEMPLE: Ray, that's incorrect and you
mustn't keep saying that. Mst of those endpoints were
prospective. They were just secondary.

DR. LI PICKY: Which ones?

DR. TEMPLE: \Which ones were secondary? Deat h,
gl obal --

DR, LIPICKY: This is nortality and all-cause
hospitalization. You invented that endpoint yourself.

(Laughter.)

DR. TEMPLE: Yes.

DR LIPICKY: Okay. There's no question that
it's retrospective.

DR. TEMPLE: Ray, if you want themto use their
of ficial secondary endpoint which is cause-specific, they
win on that too.

DR. LIPICKY: That was not a secondary endpoint
in any protocol. It was also a nmade-up endpoint.

DR. TEMPLE: This commttee told us severa
things and it's perfectly clear to me what they told us.

They said they do not agree that just because you fail on
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your primary endpoint, you can never |earn anything from
your secondary endpoi nts.

DR LIPICKY: | --

DR TEMPLE: I1'd like to finish

DR LIPICKY. But --

DR. TEMPLE: | want to finish. Thank you.

(Laughter.)

DR. TEMPLE: They told us that. They were very
clear on it.

They al so said that there were certain kinds of
ot her endpoints, |like the conbination of all-cause
nortality and norbidity, that are so persuasive in this
setting that they're even willing to believe that. Now,
that's debatable. Everybody can argue about that.

DR, LIPICKY: That's fine.

DR. TEMPLE: But that's what they told us.

DR LIPICKY: | just want to be sure that |
understood them that retrospective endpoints that never
were stated anywhere at all are perfectly okay.

DR. KONSTAM As an el enment of corroboration.

DR LIPICKY: No, this isn't corroboration.
This replaces a trial. You have a trial and you're trying
to make up a second. |Is that not what corroboration is?

How do you verify?
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DR. KONSTAM No. Again, the only question |
keep asking nyself is do | believe the result of that one
trial that is clearly positive.

DR. LIPICKY: And you do that by?

DR. KONSTAM Well, I'musing the word
"“corroboration.” The question is, do you need anot her
positive primary endpoint in order to say that? And |I'm
saying no. | believe that w thout another primary
endpoi nt .

DR. LIPICKY: Fine, but you said that nore than
that, that you could make up the endpoint. W need to be
certain that we understand exactly what you think.

DR. KONSTAM Yes. | think in sone cases --

DR CALIFF: Ray, it sounds to ne like there
are a variety of different reasons why people were swayed.
In ny case it actually was -- | think you' re close to being
right, but it's just that the endpoint that, as you say,
was "made up" is the big one. It's sonething that's, at
least in ny mnd, inpossible toignore if it's
overwhel m ng, even if you weren't looking for it, even if
you didn't think you were going to find it.

And it's there in study after study. You put
themall together. |It's still there. 1If you count in the

deaths in the run-in phase, it's still there.
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DR LIPICKY: W would have gotten into all of
this if you hadn't answered the first question yes. How do
you know it's there? Because what you've done --
under st and what you have done.

For primary endpoints it's pretty clear what
you're doing. Two .05 s is .025 squared.

Now you get into the secondary endpoi nt
busi ness because the prinmary endpoints don't get you to the
| evel of confidence you want. \Wat are the p val ues you
need for the secondary endpoints? At |east they were
mentioned. Certainly you' re not talking .05 anynore.
You're elevating these guys to sone status that is
different fromwhat a secondary endpoint is. You' re out of
this .05 stuff, and I would have |liked to have seen what
you t hought was significant and at what |evel you thought
it was significant.

Now even if it's a big-deal, retrospective
endpoint, you're really elevating that guy to sonething
enornous, of enornous status. It is the same as a primary
endpoi nt for purposes of approvability.

What p value tells you that it's there study
after study?

DR. CALIFF: Actually I think this is a very

i mportant point. W mght be sharper on it tonorrow, but
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certainly in nonitoring clinical trials -- and | think
sonebody may have said this in one of the briefing
docunents -- when you hit a p value of .001 for all-cause
nortality, for exanple, that's kind of my choking point to
say it's kind of hard to ignore this and you may be
crossing the boundary of acceptabl e continuation of not
gi ving people this treatnent.

DR. LIPICKY: How many of those did you see?

DR. CALIFF: You renenber | specifically said
in a wrst case analysis, better than .001 for death or
death and all-cause hospitalization would do it for ne
regar dl ess.

DR, LIPICKY: Well, but your comment was that
-- and we accept your recommendation. |I'mjust trying to
understand the basis of it. Ckay?

Your statenent was that it was always there,
and what | see are p values that go from.002 | ooking
across the sponsor's thing -- so for one study .026, .035,
and .378. This is for nortality and all-cause
hospitalization. That's your big-deal endpoint. That's
t he nom nal p val ues, uncorrected for anything including
mul tiplicity and having been retrospective.

DR. CALIFF: Those were for individual studies.

DR. LIPICKY: You nmade the statenent that it's
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really there, you really think it's there a lot, and |I'm
wondering how you made that deci sion.

DR. KONSTAM Just followi ng up on what Rob
said, | guess the single thing in the data set that nakes
me feel nost confortable that 240 is correct is the overal
survi val dat a.

Now, then you ask the question, what kind of
statistical correction wuld you do to that survival data
given the fact that it's not a specified endpoint? | have
no i dea how to answer that froma mathematical viewpoint.

DR. LIPICKY: So, you are saying you're
confortable with 240 for different reasons than Rob said he
was confortable wth 240.

DR. KONSTAM | thought he said the sane thing.

DR, LIPICKY: No. He saidit was nortality and
al |l -cause hospitalization. You' re saying nortality.

DR. CALIFF: No. | said either one, but
nortality being the strongest.

DR LIPICKY: The nortality being the
strongest ?

CALI FF:  Sure. How can you ignore it?
LIPICKY: W really are back to square one.

KONSTAM  Bot h.

3 3 33

MOYE: This is the trap that we fall into.
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Wth no guidance fromthe investigators on howto interpret
secondary endpoints, we're left with trying to root through
this maze and it's very tough. Wth eight or nine of us,
there will be eight or nine different paths that we're
going to take, and it's going to be al nost inpossible to
buil d a consensus about this.

DR. KONSTAM But, Lem just the way | | ook at
it, I think nortality to ne is such a big deal, and that's
what Rob is saying. W have this big magnitude effect with
a very, very small p value, and | guess nornmally what |
woul d do under that situation is turn to the statistician
and say, what is the likelihood that that's a chance
findi ng?

DR. MOYE: Right, so you shoul d.

DR. KONSTAM And | haven't gotten any gui dance
fromthat mathematically. So, now |I'm going back to
sayi ng, you know what? It |ooks pretty big and it | ooks
like a pretty small nunber. It trends in the sane
direction in every single trial, and it's not a surprise
from a pat hophysiologic viewpoint. To nme that adds up to
enough to be sonmething of corroboration that the endpoint
in 240, of which survival was an elenent, is real.

DR. Di MARCO. Dan?

DR. RODEN: | wasn't going to say anything
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nore, but | feel conpelled.

| really feel that there is no basis for nmaking
a claimor including in the |label the idea that this drug
does anything to nortality. W have criteria for
establishing drug effects on nortality. Those involve
large trials. The designs are not a secret from anybody,
certainly not a secret fromMIton

(Laughter.)

DR. RODEN: The notion that based on one trial
that includes nortality as one of its many, many conposite
endpoi nts and then a bunch of other touchy-feely data,
which | nmust say nekes ne feel good too, we'll approve a
drug or we'll give it a labeling for nortality I think is
conpl etely i nappropriate.

My notion was that we feel good enough about
t hi s database that the drug ought to probably be approved
for the managenent of synptomatic heart failure with the
i dea of reducing synptons. |If you want a nortality claim
there are ways to get a nortality claim but | really feel
very strongly that we shouldn't entertain a nortality claim
at all.

DR. WEBER: Even, Dan, if nortality was a
pivotal part of the data that |ed us to our decision and

concl usi on?



N

o o0 A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

367

DR. RODEN. It's a very small part. Boy, it's
a tiny part, though.

DR. WEBER: Tiny but inportant.

DR. RODEN. There are hundreds of endpoints,
and of those hundreds of endpoints, there are tens of
deaths. So, the endpoint you're tal king about is
hospitalization. You' re not talking about nortality as the
endpoi nt .

DR. D MARCO Jeff?

DR. BORER: | want to make several points.

First of all, I think Marvin is right in his
statenent of the indication for the use of the drug, that
it's areduction in norbidity, the incidence of norbidity,
what ever, because | agree that death is the worst norbid
event you can have. And I don't think there are data here
that allow us to support an independent nortality claim
But | do think that norbidity defined by hospitalizations,
which | think is a pretty reasonabl e operationa
definition, of which nortality is the worst exanple, has
been reasonably shown to be reduced by this drug.

Now, in terns of the supporting evidence, it's
true, you could | ook at these trials and it may be correct
to say -- | don't think it is -- well, you know, they

| ooked at themw th no rhyne or reason, everything is
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secondary, it's retrospective, it's this and that, and
therefore it doesn't work. | would suggest a slightly
di fferent way of |ooking at what we've seen here today.

W have a large set of data from severa
different centers, many sites, and in addition to whatever

anal yses the sponsor decided to do or the investigators

deci ded to do, which maybe they did -- | don't think they
did -- to nake thensel ves | ook better, the FDA cane in and
said, well, here's this database. W want these anal yses

done. So, go do these. Maybe they're different.

In fact, they are different than the anal yses
that the sponsor chose to do. They may be anal yses which
are nore difficult to get a positive answer with, perhaps a
little bit harder in terns of the type of endpoints, nore
conservative. They're the kinds of endpoints Rob was
tal ki ng about.

When those anal yses were done, com ng down as a
deus ex machi na out of the sky, the results are positive,
as were the results when the sponsor did whatever anal yses
t he sponsor wanted to do.

| look at, for exanple, study 220, which I
don't suggest by itself should stand al one as the study,
but if we correct for 10 other endpoints that were | ooked

for here, we still have a p value of p less than .02 or
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something like that. | think that's pretty good.

| think that one has to | ook at the consistency
of the data across the entire package we've seen. | don't
i ke the nethods that we used for sone of the studies.
don't like sone of the analyses that were done. | share
some of Leml s concerns about the way things were done and
they way they shouldn't have been done. | think all that's
true.

But in the face of that, we're |ooking at an
extraordinarily consistent database. | find that
conpelling and | find it extraordinarily consistent with
regard to what | think is a very inportant endpoint, and
that is major norbidity defined by hospitalization,
suppl enented by the worst norbid event you can have which
i s death.

So, for that reason, | think that the NDA
supports the approval of the drug for that indication.

Wth regard to synptomatic heart failure, maybe
yes, maybe no. The data certainly trend in favor of
synptom reduction, but I'"'mnot totally convinced by that.
But at |east they trend in the right way to help support ny
belief that the major norbidity is reduced.

DR. WEBER: And how woul d you express that or

define it, Jeff?
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DR. BORER: How would | define what?

DR. VWEBER: The indication.

DR. BORER: For the reduction in ngjor
norbi dity as neasured by hospitalizations and death.

DR. Di MARCO G ndy?

DR. GRINES: I'd like, | guess, to say that in
my opi nion we approve this based on study 240, and | think
that the indication for the drug should be based on the
pri mary endpoint of 240 which is a conbination of death and
progression of heart failure. As we've all been talking,
we're really swayed a lot by the nortality, and in 240
nortality alone was significant. The conbined nortality
fromall these trials is highly significant.

| think that it's not consistent with previous
recommendations of this panel to just kick nortality out,
even though that was the primary endpoint. There are drugs
t hat have been approved wi th conbi ned endpoi nts, including
nortality, in which there is absolutely zero difference in
nortality, but since it was a part of the primary endpoint,
it was included in [abeling. So, |I don't know why we woul d
change that in this particular study, particularly since
nost of the people on the panel are very inpressed with the
nortality differences.

DR. KONSTAM The problemw th that, G ndy, is
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if you're approving it on the basis of 240 and using the
words "norbidity" and "nortality,” then it sounds |ike that
it's clear to us that the drug reduces nortality. That's
what it sounds like. | can't get the wording. That's the
problem that | have.

DR GRINES: Al | knowis that there are drugs
t hat have been approved in just the past couple years in
which nortality and other endpoints are in the | abel and
there was zero difference in nortality, no significance
di fference whatsoever if you |ook at nortality
individually. So, why is this drug being treated
differently?

DR. DOMARCO Dr. Tenple?

DR. TEMPLE: Those drugs don't have a nortality
claim They have a nortality nmention. You could say that
about aspirin, for exanple, which in secondary prevention
decreases the sum of hospitalization plus death, nostly
hospitalization, and you have to struggle to find an actual
separate nortality claim

But | guess if 240 is one of the main things
one is relying on and really nothing else, then I'mnewy
di sturbed because 240 al one, as a predom nantly synptomatic
trial, doesn't seem persuasive on its own. Wat |I heard

people saying is that they find sone of these other
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endpoints, whether Ray is right to say they were picked out
of the air or not quite right, persuasive even though they
weren't the primary endpoints of the trial because they're
so consi stent and because their p values are in nmany cases
so small. So, | heard sone people say it, but that's not
what | heard when the voting went around, that this was
entirely based on 240.

It was al so based on a belief that you could
| earn something fromthose other trials. | have to say, if
that's not really not true, |I'mdistressed by what we've
been tol d because we're going to have difficulty acting on
it | think.

DR BORER It's true for ne.

DR. TEMPLE: For us to approve a claimsolely
on the basis of 240, one study in a synptomatic
circunstance with a sort of marginal value, dependi ng on
how you do it, would be an unpl easant precedent for ne
personal ly. But that isn't what | heard peopl e saying.
heard them saying they saw things in those other studies
t hat shoul d be considered persuasive, not perfect. W al
know the flaws, but that there was information fromthose
studies, which were all well-controlled studies by the way,
t hat nmeant sonet hing.

How to exactly wite the clains | don't think
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is going to as all that actually.

DR. D MARCO Ray?

DR LIPICKY: Well, | just want to defend
nyself for a nmoment. The all-cause hospitalizations and
nortality appeared for the first tinme in Novenber of 1996
inaletter that you wote to them |t never appeared
anywhere in any protocol, any analytical plan, or any
correspondence prior to that tine. So, if that is the
basis of feeling confortable, it is as retrospective as |
can ever dream of sonething being retrospective.

DR. TEMPLE: But, Ray, wasn't there a secondary
endpoint in many or all of the studies --

DR. LIPICKY: No, sir.

DR. TEMPLE: Hold on. | didn't finish ny
guestion. 1'd like to. WMy |I? Do | have perm ssion?

Wasn't there an endpoi nt of death plus

hospi tal i zati on probably cause-specific plus increased use

of --
DR. LIPICKY: No, sir.
DR. TEMPLE: Just in 240.
DR LI PI CKY: Yes.
DR. TEMPLE: W know that was true in 240.
DR LI PI CKY: Yes.
DR TEMPLE: 1'd like confirmation fromthe
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sponsor on that.

DR LIPICKY: Well, | copied the protocols.
They're in ny review -- or not review -- ny neno. The
protocols are copied exactly verbatim You won't find
t hose words.

DR. TEMPLE: You won't find all-cause, |'msure
of that.

DR LIPICKY: No. You won't find a conbined
endpoi nt of death plus sonething anywhere.

DR. TEMPLE: Except in 240.

DR. LIPICKY: Except for 240. That had a
conbi ned endpoint primary. You will not find a conbined
anyt hi ng anywhere, primary or secondary, in any other
pr ot ocol .

DR. PACKER: Ray, to be precise, each one of
the U S. nulti-center protocols had hospitalizations for
cardi ovascul ar causes as its secondary endpoint.

DR. LIPICKY: Death plus.

DR. PACKER: Death shoul d al ways be conbi ned
with hospitalization as a worst case.

DR LIPICKY: Terrific. So, you just didn't
wite well.

All 1'"'msaying is it is not anywhere witten

down.
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DR. PACKER: You can't take the worst case out
of analysis of a non-fatal event. You can't do that.

DR LIPICKY: Al right.

DR. MOYE: You shouldn't do it. The way to
ensure you don't is to say it prospectively. | agree you
shouldn't do it, but was that said?

DR. PACKER It wasn't said but the data speak
for thensel ves.

DR CALIFF: | would like to just hear what Lem
says. How persuasive would an unexpected nortality benefit
need to be for you? W haven't seen what the actual
statistical assessnment is here for all the data on this
drug. W really actually haven't seen that today.

DR. MOYE: You really m ssed the May neeti ng,
didn't you?

(Laughter.)

DR CALI FF:  Yes.

You' re saying there's no circunstance.

DR. MOYE: |'msaying that the finding for
nortality was a surprise and was not a prospectively stated
endpoi nt, and that since bad surprises can occur after good
surprises, that we should not accept the good surprise on
its face value. It should be confirnmed in a trial done to

| ook specifically at nortality as the primary endpoint and
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pushed through to the end, done in a correct way.

We can learn a lot of things. Discovery is
fine, but you shouldn't |abel based on discovery | think.

DR. Di MARCO. Wll, are there any other
comments from anyone on the panel ?

(No response.)

DR. DMARCO | think I'll adjourn the neeting.
Thank you all for com ng.

(Wher eupon, at 6:20 p.m, the commttee was
recessed, to reconvene at 8:30 a.m, Friday, February 28,

1997.)
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